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ABSTRACT

This report summarizes the documentation submitted in support of the
5-year review of the remedial action for Central Facilities Area (CFA)
Landfills I, II, and III. The remedial action was conducted pursuant to the
requirements delineated in the Record of Decision Declaration for Central
Facilities Area Landfills I, II, and III (Operable Unit 4-12), and No Action Sites
(Operable Unit 4-03). The remedy included the installation of a native soil cover
over each landfill to mitigate infiltration of surface water, implementation of
administrative controls to prevent unauthorized access to the site, and
environmental monitoring to ensure the effectiveness of the remedy. Routine
inspections and maintenance of the covers are performed to ensure their integrity,
and institutional controls have been implemented to restrict access.

The major components of the remedial action included the emplacement of
a native soil cover over the landfills and the implementation of administrative
controls and routine monitoring to ensure the effectiveness of the remedial
action. The installation of the soil covers and time-domain reflectometry arrays
was completed in 1997, with new deep, time-domain reflectometry arrays
installed in 2000. Monitoring of the groundwater commenced in 1996, and
monitoring of the time-domain reflectometry arrays, soil gas, and neutron-probe
access tubes began in 1997. Groundwater monitoring was conducted on a
quarterly basis for the first year and annually thereafter. Data collection from the
neutron-probe access tubes occurred from December 1996 through August 1998
and October 2000 to the present. For the time-domain reflectometry arrays, the
shallow arrays were monitored from March 1997 through September 1998, and
data were collected from the deep arrays from October 2000 to the present. Soil
gas samples were collected semiannually from December 1996 through
July 1998 and from August 2000 to July 2001.

The implementation of institutional controls coincided with the installation
of the landfill covers. In accordance with Section 6 of the Remedial
Design/Remedial Action Work Plan for Central Facilities Area Landfills I, II,
and III Native Soil Cover Project Operable Unit 4-12, it was established that the
5-year review of the CFA landfills' remedial action would take place 5 years
following the commencement of landfill monitoring efforts. Based upon cover
infiltration monitoring commencing in the spring of 1997, the 5-year review
would take place in the spring of 2002.

The 5-year review includes a review of the past site inspections and
monitoring data collected in support of the remedial action. Specific data
assessments include soil gas monitoring and results, groundwater monitoring,
and landfill moisture monitoring. The landfill moisture monitoring consisted of
neutron-probe monitoring data and time-domain reflectometer data analysis. The
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technical analysis addresses the issues of whether the remedy is functioning as
intended; whether the assumptions, toxicity data, cleanup levels, and remedial
action objectives used at the time are still valid; and whether any other
information has come to light that could affect the protectiveness of the remedy.

From the review of the analytical data and the technical assessment
thereof, it is recommended that annual inspections of the institutional controls be
continued and the soil gas and groundwater monitoring be continued on an
annual basis.

For the past 5 years since the remedial action, precipitation levels have
been less than normal. These dry conditions do not allow for an adequate review
of the landfill moisture-monitoring efforts. It is recommended that moisture
monitoring be continued for 2002 and 2003 through September 2003. Modeling
of the infiltration will be performed based upon the moisture-monitoring data
obtained. Based on this modeling, a decision on whether to continue moisture
infiltration monitoring or to perform an "artificial rain" infiltration test will be
made by September 2003. The written results of the moisture infiltration
modeling will be included in the FY 2003 monitoring report. Based upon the
information presented herein, the determination as to whether the remedy for the
CFA Landfills I, II, and III is expected to remain protective of human health and
the environment has been deferred until the recommendations in this report are
implemented. These recommendations include moisture infiltration monitoring
and data modeling as previously discussed, performance of digital gyroscopic
deviation surveys of some groundwater wells and redrawing of the groundwater
contour maps using this information, re-evaluation of the need for another
groundwater monitoring well, and re-evaluation of the source of nitrates in the
groundwater. The next 5-year review is scheduled for 2006.
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bls below land surface
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NEPA National Environmental Policy Act

NOAA National Oceanic and Atmospheric Administration
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OU operable unit
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SRPA Snake River Plain Aquifer

USGS United States Geological Survey

USC United States Code
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Central Facilities Area Landfills I, II, and III
Five-Year Review Supporting Documentation

1. INTRODUCTION

In accordance with the Federal Facility Agreement and Consent Order for the Idaho National
Engineering Laboratory (DOE-ID 1991) between the U.S. Department of Energy (DOE), the U.S.
Environmental Protection Agency (EPA), and the Idaho Department of Environmental Quality (IDEQ),
hereafter referred to as the Agencies, DOE submits this supporting documentation for the 5-year review
for the Central Facilities Area (CFA) Landfills I, II, and III. Under the current remediation management
strategy outlined in the Federal Facility Agreement and Consent Order (FFA/CO) (DOE-ID 1991), the
location identified for the remedial action is designated as Waste Area Group (WAG) 4, Operable Unit
(OU) 4-12 at the Idaho National Engineering and Environmental Laboratory (INEEL), as shown in
Figure 1-1. This report documents the review period covering from 1996 when the remedial action began
and from 1997 when all landfill monitoring activities commenced through the summer of 2002.

The remedial action objectives outlined in the Record of Decision Declaration for Central
Facilities Area Landfills I, II, and III (Operable Unit 4-12), and No Action Sites (Operable Unit 4-03)
(DOE-ID 1995) are (1) prevent direct contact with the landfill contents, (2) minimize the potential for
erosion and infiltration at the surface, and (3) ensure that the migration of contaminants in the landfills
does not cause drinking water standards to be exceeded in the Snake River Plain Aquifer (SRPA). The
scope of the remedial action was detailed in the Remedial Design/Remedial Action Work Plan for Central
Facilities Area Landfills I, II, and III Native Soil Cover Project Operable Unit 4-12 (DOE-ID 1996). The
major components of the remedial action included the following:

• A native soil cover (in combination with the existing soil cover) was placed over the landfills to a
minimum depth of 0.6 m (2 ft). The cover was compacted and graded to minimize erosion and
infiltration by controlling surface water run-on and run-off resulting from seasonal precipitation.

• Administrative controls on future land use are implemented, including the posting of signs.

• Groundwater, infiltration, and/or vadose-zone monitoring are conducted to monitor the
effectiveness of the remedial action.

• The cover is periodically inspected and routinely maintained to ensure its integrity.

• The institutional controls are maintained, including signs, postings, and land use restrictions.

The results of the remedial action are summarized in the Remedial Action Report CFA Landfills I,
II, and III Native Soil Cover Project Operable Unit 4-12 (DOE-ID 1997). The procedures required to
maintain the CFA landfills are outlined in the Operations and Maintenance Plan for the Central Facilities
Area Landfills I, II, and III Native Soil Cover Project Operable Unit 4-12 (INEL 1997a), which is
provided in Appendix J to the Remedial Action Report (DOE-ID 1997). This Operations and
Maintenance (O&M) Plan was superceded by the Operations and Maintenance Plan for the Final
Selected Remedies and Institutional Controls at Central Facilities Area, Operable Unit 4-13
(DOE-ID 2002a). Post-remedial action monitoring required by the Record of Decision (ROD)
(DOE-ID 1995) is being carried out per the Post Record of Decision Monitoring Work Plan Central
Facilities Area Landfills I, II, and III Operable Unit 4-12 (INEL 1997b) and the Field Sampling Plan for
the Post Record of Decision Monitoring Central Facilities Area Landfills I, II, and III Operable Unit 4-12
(INEL 1997c).
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1.1 Purpose

The purpose of this 5-year review is to ensure that the remedy prescribed by the ROD
(DOE-ID 1995) remains protective of human health and the environment. The 5-year review is being
conducted in accordance with the requirements delineated in Section 121(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) as provided in Title 42 of the
United States Code (USC), Chapter 103, Subchapter I, Section 9621 and is considered a statutory review.
As delegated to DOE for the INEEL site under Section 2(d) of Executive Order 12580, pursuant to the
President's authority to delegate conferred by Section 115 of CERCLA, DOE has the duty and authority,
by law, to conduct the 5-year reviews. Furthermore, the "National Oil and Hazardous Substances
Pollution Contingency Plan" as promulgated in the Code of Federal Regulations (CFR) recognizes at
40 CFR 300.5, "Definitions," that DOE will be the lead agency for the INEEL with regard to conducting
5-year reviews.

Given the stipulation that DOE is required and has the authority to conduct 5-year reviews at sites
remediated at the INEEL, the U.S. Department of Energy Idaho Operations Office (DOE-ID) initiated the
5-year review of the remedial action conducted at the CFA landfills in January 2002. Upon agreement
between DOE-ID, IDEQ, and EPA, this document is being submitted as supporting documentation for the
5-year review with the EPA providing the final 5-year review report for the CFA landfills following
concurrence of IDEQ and DOE-ID. The review is being conducted in accordance with the guidance
provided in the EPA document, Comprehensive Five-Year Review Guidance (EPA 2001). The results of
the review will become final with the completion of this report. This review covers the period from 1996
when the remedial action commenced and 1997 when all monitoring activities were implemented through
the spring of 2002. It represents the first 5-year review of the CFA landfills' remedial action.
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2. SITE CHRONOLOGY

2.1 History of the Idaho National Engineering and Environmental
Laboratory

The INEEL, originally established in 1949 as the National Reactor Testing Station, is a
DOE-managed reservation that historically has been devoted to energy research and related activities. The
National Reactor Testing Station was re-designated as the Idaho National Engineering Laboratory (INEL)
in 1974 to reflect the broad scope of engineering activities that were being conducted at various
laboratory facilities. In 1997, the INEL was re-designated as the INEEL in keeping with contemporary
emphasis on environmental research.

Historically, facilities at the INEEL were dedicated to the development and testing of peaceful
applications for nuclear power. Throughout the 50 years of INEEL operations, disposal practices have
been implemented in compliance with state and federal regulations and with policies established by DOE
and its predecessors. Some of these practices are unacceptable by contemporary standards and have been
discontinued. Contaminated structures and environmental media such as soil and water are the legacy of
some historical disposals. Occasional accidental releases have also occurred over time. In keeping with
the contemporary emphasis on environmental issues, INEEL research is now focused on environmental
restoration to address these contaminated media and on waste management issues to minimize additional
contamination from current and future operations. As described in the INEEL Comprehensive Facility and
Land Use Plan (DOE-ID 2001a), the emphasis of work at the INEEL is moving toward management of
radiological and hazardous waste, restoration of the environment, development of environmental cleanup
technologies, preservation of national security, and development of nuclear technologies and applications.

2.2 Regulatory Background

On July 28, 1986, the DOE-ID entered into a Consent Order and Compliance Agreement (COCA)
with Region 10 of the EPA and the United States Geological Survey (USGS) (DOE-ID 1986). The
agreement called for implementing an action plan to remediate active and inactive waste disposal sites at
the INEEL under the authority of the Resource Conservation and Recovery Act (42 USC 6901 et seq.),
which regulates the generation, transportation, treatment, storage, and disposal of hazardous waste. The
sites identified for further evaluation during the INEEL installation assessment (EG&G 1986), including
those located within WAG 4, were covered by the COCA. Under the COCA, the CFA landfills were
identified as Hazardous Waste Land Disposal Units.

On November 15, 1989, the EPA added the INEEL to the National Priorities List (NPL) under
CERCLA (42 USC 9601 et seq.), also known as the Superfund Act. The NPL identifies high-priority sites
for investigation and remediation. The Superfund Act also requires that the public be provided with
opportunities to participate in the decision-making process. The decision to add the INEEL to the NPL
was based on the detection of contaminants in the environment at INEEL sites.

The FFA/CO and its associated action plan (DOE-ID 1991) were negotiated and signed by
DOE-ID, EPA, and the Idaho Department of Health and Welfare in December 1991 to implement the
remediation of the INEEL under CERCLA. Effective December 9, 1991, the FFA/CO superseded the
COCA. The FFA/CO (DOE-ID 1991) established the procedural framework and schedule for developing,
prioritizing, implementing, and monitoring response actions at the INEEL in accordance with CERCLA
and Resource Conservation and Recovery Act legislation and the Idaho Hazardous Waste Management
Act. The FFA/CO (DOE-ID 1991) is consistent with a general approach approved by the EPA and DOE
in which agreements with states as full partners would allow site investigation and cleanup to proceed
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using a single road map to minimize conflicting requirements and maximize limited remediation
resources. For management purposes, the FFA/CO (DOE-ID 1991) divided the INEEL into 10 WAGs.

2.3 Waste Area Group 4 Overview

Three time-critical removal actions, four non-time-critical removal actions, and three RODs have
been or are being performed at WAG 4. The three time-critical removal actions were performed at
WAG 4 for the CFA-04 Pond, CFA-06 and CFA-43 Lead Sites, and CFA-42 Tank Farm Spills. Three
non-time-critical removal actions were performed in 1997 at CFA-13, CFA-15, and CFA-17/47. A fourth
non-time-critical removal action was performed for sites CFA-17 and CFA-47, bermed fire pits and
associated asphalt pad, and an adjacent fire station chemical disposal area.

The first ROD for WAG 4 was for the OU 4-11 Motor Pool Pond--Record of Decision, Central
Facilities Area Motor Pool Pond, Operable Unit 4-11, Waste Area Group 4--and was signed on
December 31, 1992 (DOE-ID 1992). This ROD resulted in no action, with further evaluation of potential
risk via the groundwater pathway to be conducted in the Comprehensive Remedial
Investigation/Feasibility Study for the Central Facilities Area Operable Unit 4-13 at the Idaho National
Engineering and Environmental Laboratory (DOE-ID 2000a).

The second ROD--issued on October 10, 1995--addressed the OU 4-03 Underground Storage
Tank sites and OU 4-12 Landfills I, II, and III (DOE-ID 1995), which are the subject of this review. This
ROD (DOE-ID 1995) resulted in 19 No Further Action determinations for the underground storage tanks
and installation of compacted native soil covers over the three landfills as a presumptive remedy. The
ROD (DOE-ID 1995) also called for cover and groundwater monitoring along with institutional controls.
Groundwater monitoring wells were installed in 1995 and 1996. The landfill covers and monitoring
systems were emplaced in 1997. Groundwater monitoring at WAG 4 is being carried out under the
OU 4-12 Post Record of Decision Monitoring Work Plan (INEL 1997b). The monitoring commenced in
1996 and will continue until it is determined during a 5-year review that some or all of the monitoring
activities can cease. The Post-Record of Decision Monitoring Report from 1996-1998 at Operable
Unit 4-12, Central Facilities Area Landfills I, II, and III (CFA-01, CFA-02, and CFA-03) (INEEL 2000)
summarizes data from the first 2 years of monitoring. This report summarizes the results of the first
5-year review being conducted in accordance with the FFAX0 (DOE-ID 1991).

The third ROD for WAG 4 is the Final Comprehensive Record of Decision for Central Facilities
Area Operable Unit 4-13 (DOE-ID 2000b), which was signed in July 2000. Remediation of sites and
establishment of institutional controls, as defined by this ROD, are ongoing. The locations of the WAG 4
CERCLA sites, including the CFA Landfills I, II, and III, are shown in Figure 2-1.
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Sitc Dcscription
Code

CFA- 01 Landfill I
CFA- 02 Landfill II
CFA- 03 Landfill III
CFA- 44 Pond
CFA- 05 Motor Pool Pond
CFA- 06 Lead Shop
CFA- 07 French Drain
CFA- 08 Sewage Plant Drain Field
CFA- 09 GraVel Pit
CFA- 10 Transformer Storage
CFA- 11 French Drain
CFA- 12 French Drains (2)
CFA- 13 Dry Wells (2)
CFA- 14 Dry Wells (2)
CFA- 15 Dry Well
CFA- 16 Dry Well
CFA- 17 Fue Training Area
CFA- 18 Oil Tanks
CFA- 19 Gasoline Tanks
CFA- 20 Fuel OiI Tank
CFA- 21 Fuel Tank
CFA- 22 Fuel Oil Tank
CFA- 23 Fuel OiI Tank
CFA- 24 Fuel OiI Tank
CFA- 25 Fuel Oil Tank
CFA- 26 , Pump Station
CFA- 27 Fuel Oil Tank
CFA- 28 Fuel Oil Tank
CFA- 29 Waste Oil Tank
CFA- 30 Waste Oil Tank
CFA- 31 Waste Oil Tank
CFA- 32 Fuel Tank
CFA- 33 Fuel Tank
CFA- 34 Diesel Tank
CFA- 35 Sulfuric Acid Tank
CFA- 36 Gasoline Tank
CFA- 37 Diesel Tank
CFA- 38 Fuel Oil Tank
CFA- 39 Drum Dock
CFA- 40 Dnim Storage
CFA- 41 Drum Storage
CFA- 42 Tank Farm Fuel Spills
CFA- 43 Lead Storage Area
CFA- 44 Paint Booth Drain
CFA- 45 Underground Storage Tank
CFA- 46 Cafeteria Oil Tank
CFA- 47 Fire Station
CFA- 48 Chemical Washout
CFA- 49 Hot Laundry Drain Pipe
CFA- 50 Shallow Well
CFA- 51 Drywell
CFA- 52 Diesel Fuel UST 500 1000 1500 2000 Feet

LEGEND

Roads and Buildings

Railroad Tracks

Monitoring Wells

Wells Containing
Nitrates

Date Drawn: May 24. 2000

(/projectstefaftvrelk.sit: cfa_1999iiata- ap.y3)

Figure 2-1. Waste Area Group 4 Comprehensive Environmental Response, Compensation, and Liability

Act sites.
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3. BACKGROUND

This section provides a summary of the physical characteristics of the CFA landfills, a description
of the land and resource use, a summary of the contaminants present in various media associated with the
landfills, a summary of the initial responses conducted at the landfills, and a summary of the basis for the
remedial action conducted at the landfills.

3.1 Physical Characteristics

The CFA landfills are located on the Eastern Snake River Plain in Big Lost River alluvial deposits
overlying basalt bedrock. The sediments composing these deposits are primarily sands and gravels and
contain very few fine-grained materials. In some places, however, a clay-rich layer (0 to 2.7 m [0 to 9 ft]
thick) exists above the bedrock. Depth to basalt at these landfills ranges from 3.0 to 11.2 m (10 to 37 ft).
The vadose zone, that portion of the subsurface that extends from the land surface down through the
subsurface to the water table, at the CFA landfills is approximately 146 m (480 ft) thick. It is composed of
a relatively thin layer of surface sediments, in which the wastes are disposed of, and thick sequences of
interfingering basalt flows containing interbedded sediments. As a result of the relatively low annual
precipitation, high potential evapotranspiration, and deep water table, vadose zone soils at the landfills
tend to be relatively dry during most of the year. The spring snowmelt event provides the greatest source
of water available for infiltration into the landfills. The SRPA, one of the largest and most productive
groundwater resources in the United States, underlies the CFA landfills. The aquifer is listed as a Class I
aquifer, and the EPA has designated it as a sole-source aquifer. The SRPA consists of a series of saturated
basalt flows and interlayered pyroclastic and sedimentary materials that underlie the Eastern Snake River
Plain. The depth to water at the CFA landfills varies from about 145 m (476 ft) to just over 150 m
(495 ft). The direction of groundwater flow in this general vicinity is in a south to southwesterly direction.
Additional information pertaining to the CFA landfills can be found in the Remedial
Investigation/Feasibility Study for Operable Unit 4-12: Central Facilities Area Landfills I, II, and III at
the Idaho National Engineering Laboratory (INEL 1995a).

3.1.1 Landfill I

Landfill I occupied a total surface area of approximately 33,400 m2 (8.25 acres) and consisted of
three subunits: the rnbble landfill, western waste trench, and northern waste trench. The rnbble landfill
originated as a gravel quarry that was operated by the U.S. Navy from 1942 to 1949. The quarry was used
as a disposal area for Sitewide waste disposal sometime after 1949. Wastes were discarded in the landfill
from the 1950s up to 1984. The surface area of the rnbble landfill was estimated to be 22,300 m2
(5.5 acres), and its depth was estimated to be 3.7 to 4.6 m (12 to 15 ft). The rnbble landfill was covered
with approximately 0.3 to 1.2 m (1 to 5 ft) of soil overlain with a layer of gravel. The surface of the
western waste trench was approximately 8,100 m2 (2 acres) and consisted of smaller waste trenches, each
excavated to a size of 2.4 m (8 ft) wide by 3 m (10 ft) deep by 15 m (50 ft) long. Each of the smaller
trenches was separated from the other by 4.6 m (15 ft) of undisturbed soil. Filled trenches were covered
with 0.3 to 1.5 m (1 to 5 ft) of soil. The western trench is west of the present-day road separating
Landfill I and Landfill III and is actually covered by the Landfill III cap. The northern waste trench was
identified from aerial photographs and has a surface area of approximately 3,000 m2 (0.75 acres).
Information pertaining to its true dimensions was limited. It was covered with soil and was not discernible
at the surface.

3.1.2 Landfill II

Landfill II encompassed approximately 60,700 m2 (15 acres) and was located in the southwest
corner of an abandoned gravel pit. It received waste from September 1970 until it was closed in
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September 1982. Depth to basalt at the landfill varied from 4.6 to 11.3 m (15 to 37 ft), based on a seismic
refraction survey and a subsurface borehole drilling investigation. The landfill waste profile, however,
was estimated to range in depth from 3.7 to 8.5 m (12 to 28 ft), because the pit probably was not
excavated beyond the base of the gravel-bearing unit and into the clay material. Hand augering at
60 sampling sites indicated that the original Landfill II soil cover ranged in thickness from 0.1 to 1.0 m
(0.33 to 3.17 ft), with an overall mean of 0.47 m (1.5 ft). The landfill surface was gently undulating due to
differential settling of the waste and maintained a stand of crested wheatgrass.

3.1.3 Landfill III

Landfill III consisted of six trenches that covered approximately 48,600 m2 (12 acres). It opened in
October 1982 after Landfill II was closed and operated until December 1984. Depth to the underlying
basalt is 3 to 10 m (10 to 33 ft) based on a seismic refraction survey. The landfill waste profile was
estimated to be 4 m (13 ft) deep on average. It was common practice to excavate the landfill trenches,
leaving a soil layer intact between the wastes and underlying basalt. The original Landfill III soil cover
ranged in thickness from 0.3 to 2.4 m (1 to 8 ft) with an overall mean of 0.86 m (2.83 ft), based on
augering results. Ground-penetrating radar measurements estimated the average original soil cover
thickness to be 0.6 to 0.9 m (2 to 3 ft). The landfill surface was also gently undulating due to differential
settling of the waste and maintained a stand of crested wheatgrass.

3.2 Land and Resource Use

The INEEL land area consists of approximately 2,305 km2 (890 mi2). Most of this land,
approximately 98%, has not been disturbed by Site operations. Land use on the entire INEEL is restricted,
and access to the INEEL and WAG 4 is controlled. Though public highways traverse the INEEL, public
access beyond the highway right-of-way is not allowed. Access to INEEL facilities requires proper
clearance, training, or an escort, and controls to limit exposures. Current and future land uses, as well as a
summary of groundwater uses (including classification and basis), are discussed in the following
subsections.

3.2.1 Current Land Use

The Bureau of Land Management (BLM) has classified the acreage within the INEEL as industrial
and mixed use (DOE-ID 2001a). Typical INEEL land use consists of wildlife management areas,
government industrial operations areas, and waste management areas. No residential areas are contained
within the INEEL boundaries. As shown in Figure 3-1, large tracts of land are reserved as buffer and
safety zones around the boundary of the INEEL, and operations are generally restricted to the central area.
Aside from the operational facilities, the remaining land within the core of the Site is largely undeveloped
and is used for environmental research, ecological preservation, and sociocultural preservation. Any
future construction of new facilities at the INEEL likely will occur within the preferred development
corridors.

The buffer consists of 1,295 km2 (500 mi2) of grazing land (DOE-ID 2001a) administered by the
BLM. Grazing areas at the INEEL support cattle and sheep, especially during dry conditions. Depredation
hunts of game animals managed by the Idaho Department of Fish and Game are permitted on the INEEL
within the buffer zone during selected years (DOE-ID 2001a). Hunters are allowed access to an area that
extends 0.8 km (0.5 mi) inside the INEEL boundary on portions of the northeastern and western borders
of the Site.
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Figure 3-1. Land ownership distribution in the vicinity of the Idaho National Engineering and
Environmental Laboratory.
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State Highways 22, 28, and 33 cross the northeastern portion of the Site, and U.S. Highways 20
and 26 cross the southern portion (Figure 1-1). One hundred forty-five km (90 mi) of paved highways
used by the general public pass through the INEEL (DOE-ID 2001a), and 23 km (14 mi) of Union Pacific
Railroad tracks traverse the southern portion of the Site. A government-owned railroad passes from the
Union Pacific Railroad through CFA to the Naval Reactors Facility, and a spur runs from the Union
Pacific Railroad to the Radioactive Waste Management Complex.

In the counties surrounding the INEEL, approximately 45% of the land is used for agriculture, 45%
is open land, and 10% is urban (DOE-ID 2001a). Livestock uses include the production of sheep, cattle,
hogs, poultry, and dairy cattle (Bowman et al. 1984). The major crops produced on land surrounding the
INEEL include wheat, alfalfa, barley, potatoes, oats, and corn. Sugar beets are grown within about 64 km
(40 mi) of the INEEL in the vicinity of Rockford, Idaho, southeast of the INEEL in central Bingham
County (Idaho 1996). Private individuals or the U.S. Government owns most of the land surrounding the
NEEL. The BLM administers the government land on the INEEL (DOE-ID 2001a).

3.2.2 Future Land Use

Land-use projections in the INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a)
incorporate the assumption that the INEEL will remain under government management and control for at
least the next 100 years. However, implementation of this management and control becomes increasingly
uncertain over this time period. Regardless of the future use of the land now occupied by the INEEL, the
federal government has an obligation to provide adequate institutional controls (i.e., limit access) to areas
that pose significant health or safety risks until those risks diminish to acceptable levels. Fulfillment of
this obligation hinges on the continued viability of the federal government and on Congress appropriating
sufficient funds to maintain the institutional controls for as long as necessary.

A mix of land uses across the INEEL is anticipated to include unrestricted industrial uses,
government-controlled industrial uses, unrestricted areas, controlled areas for wildlife management and
conservation, and waste management areas. No residential development will be allowed within the
INEEL boundaries, and no new major private developments (residential or nonresidential) on public lands
are expected in areas adjacent to the Site. Grazing will be allowed to continue in the buffer area
(DOE-ID 2001a). In addition, the INEEL is currently a National Environmental Research Park and is
expected to remain so for the foreseeable future.

The INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a) was developed using a
stakeholder process that involved a public participation forum, a public comment period, and the INEEL
Citizen's Advisory Board. The public participation forum membership included members from the local
counties and cities, the Shoshone-Bannock Tribes, the BLM, the DOE, the U.S. Forest Service, the
U.S. National Park Service, the Idaho Department of Transportation, Idaho Fish and Game, and eight
business, education, and citizen organizations. In addition, the EPA and Idaho Department of Health and
Welfare participated in an ex-officio capacity. Following review and comment by the public participation
forum, the document underwent a 30-day public comment period and was subsequently submitted to the
INEEL Citizen's Advisory Board for review and recommendations. No recommendations for residential
use of any portions of the INEEL within at least the next 100 years have been received to date. Projected
non-industrial use is limited to grazing and similar activities.

Generally, future land use within the INEEL will remain essentially the same as the current use,
which is the same as was in place at the time the baseline risk assessment was performed for the CFA
landfills: a research facility within the INEEL boundaries and agriculture and open land surrounding the
NEEL. Other potential, but less likely, land use within the INEEL includes agricultural applications and
the return of the areas to their natural undeveloped states. The INEEL Comprehensive Facility and Land

3-4



Use Plan (DOE-ID 2001a) projects that improvements will be made to support performance capabilities
of the CFA by upgrading its infrastructure, where needed, and productivity improvements will be
implemented. Disposal of old, nonessential facilities will also continue to eliminate safety concerns and
reduce surveillance and maintenance costs, although historic preservation and reuse possibilities are
considered before facilities enter the demolition process.

3.2.3 Groundwater Uses

Current use of groundwater from the SRPA is for drinking and irrigation. Groundwater is extracted
from various production wells around the INEEL, including two located at CFA. Restrictions on
groundwater use based on the impacts of WAG 4 operations on the aquifer are not anticipated. A
technical assessment of the effects of the CFA landfills on the aquifer is provided in Section 7.

The CFA landfills are situated above the SRPA. The eastern portion of the aquifer was granted sole
source status by the EPA on October 7, 1991 (56 FR 50634). The Idaho Ground Water Quality Rule
(IDAPA 58.01.11), the Idaho Ground Water Quality Standards (IDAPA 58.01.11.200), and the Idaho
Water Quality Standards and Wastewater Treatment Requirements (IDAPA 58.01.02) primarily dictate
Idaho water quality standards.

Three categories of protectiveness apply to the aquifer and its associated resources under Idaho
regulations: (1) Sensitive Resources, (2) General Resources, and (3) Other Resources. Because no
previous action to categorize the SRPA under Idaho regulations has occurred, the aquifer defaults to the
"General Resources" category. General Resource aquifers are protected to ensure that groundwater
quality is not jeopardized. Idaho's groundwater standards incorporate federal radiation exposure and
drinking water standards (10 CFR 20, Appendix B, Table 2; 40 CFR 141 and 143). When the two federal
standards are not in agreement, the more restrictive standard applies.

3.3 History of Contamination

Contaminant sources in the CFA landfills can be generally described as solid and liquid
nonradioactive materials discarded in the landfills over a period of 40 years. The predominant waste types
entering the landfills were construction, office, and cafeteria waste. Review of the waste inventory
records indicate that the major types of waste accepted at the landfills included trash sweepings, cafeteria
garbage, wood and scrap lumber, masonry concrete, scrap metal, weeds and grass, dirt and gravel,
asphalt, and asbestos. To a lesser extent, potentially hazardous wastes were also discarded in the landfills
and may have included waste oil, solvents, chemicals, and paint. Landfill waste descriptions were
determined from the Industrial Nonradioactive Waste Management Information System, interviews with
INEEL personnel, reports, and other information related to waste disposal. Many uncertainties (especially
with Landfill I) were associated with the data gathered from these sources, including lost or unreadable
records, overestimation and/or underestimation of waste volumes, and inconsistency in actual disposal
locations. Although the reliability of the waste descriptions may not have been very high, the waste
descriptions did indicate the general categories of waste typically discarded in the landfills.

Solid nonradioactive materials discarded in the CFA landfills were generated by INEEL facilities,
including Argonne National Laboratory-West, Auxiliary Reactor Area, CFA, Idaho Nuclear Technology
and Engineering Center (formerly known as the Idaho Chemical Processing Plant at the time the landfills
were operational), Experimental Breeder Reactor II, Naval Reactors Facility, Special Power Excursion
Reactor Test, Test Area North, and Test Reactor Area. The Central Facilities Maintenance Branch of the
Site Services Division collected waste material for disposal at the landfills. Demolition and construction
materials were discarded in the landfill directly by subcontractors responsible for a given project. Records
showed no indication of material segregation within the landfills. To a lesser extent, the disposal of liquid
wastes in a sludge form (including oils, solvents, and other chemicals) did occur, usually by spreading
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upon the day's collection of solid wastes followed by compaction and covering with at least 0.3 m (1 ft)
of natural soil cover.

During operation of CFA Landfills II and III (1970 to 1984), screening procedures were in place to
prevent radioactive wastes from being inadvertently deposited in the landfills during their operation.
Screening was the responsibility of the generating facility. Before disposal of any waste material in the
CFA landfills, the waste was screened by a radiological control technician for radionuclides to determine
if the waste material was above radioactive background levels. However, it is acknowledged that up to
one shipment per month of low-level radioactive waste may have been inadvertently disposed of to the
landfills. Wastes were not screened for radioactivity at the time of disposal on a full-time basis at the
INEEL landfills until 1989.

3.4 Previous Response Actions

A Track 2 investigation was conducted at CFA Landfill I in 1992 to collect, evaluate, and report
information regarding contamination at the site. The field investigation was summarized in the
Preliminary Scoping Track 2 Summary Report for Operable Unit 4-10 (INEL 1995b) and consisted of
two tasks. The first task included the collection of samples from CFA Landfill I that were analyzed for
inorganic, volatile organic, semivolatile organic, and radioactive constituents. These analyses were
performed to identify and characterize the contamination beneath the landfill at the soil-basalt interface by
drilling and sampling the landfill waste and/or soil. The second task included the collection of soil
samples for the analysis of geotechnical parameters. This was done to identify and characterize the
physical properties of the existing landfill soil cover. A Track 2 risk assessment was performed for
occupational and residential scenarios for the following pathways: soil ingestion, inhalation of fugitive
dust, and external exposure. Based upon the Track 2 risk assessment performed at the time, no further
action was recommended for the site.

In 1995, a remedial investigation was conducted at CFA Landfills I, II, and III. The results of this
investigation are summarized in the Remedial Investigation/Feasibility Study for Operable Unit 4-12:
Central Facilities Area Landfills I, II, and III at the Idaho National Engineering Laboratory
(INEL 1995a). Because a Track 2 investigation had been performed previously at the CFA Landfill I,
results of the investigation were incorporated into the report, and the remedial investigation concentrated
on CFA Landfills II and III. Extensive field investigations and sampling of the groundwater, landfill
cover soils, soil gas, and landfill emissions were conducted at these two landfills. In addition, seven
boreholes were drilled through the waste to the top of the underlying basalt layer at Landfill II, and soil
samples were collected within and below the waste unit.

A baseline risk assessment evaluated the potential adverse health effects to workers and potential
future residents under the no-action alternative for the CFA landfills. Contaminants of concern included
polyaromatic hydrocarbons detected in the cover soils of Landfill II and beryllium, cadmium, and zinc
identified in the groundwater pathway. No contaminants of concern were identified for the air pathway.
The potential total risk calculated for incidental ingestion of soil from CFA Landfill II was below the
1 x 10-4 risk for both workers and future residents. Beryllium posed a potential residential risk for the
ingestion of groundwater of 2 x 10-4. While the carcinogenic results indicated that there is concern for
potential health effects to future residents exposed to beryllium detected in the downgradient wells, a
great deal of uncertainty existed with the results, because beryllium was detected in only three of the
downgradient wells and duplicate results at two of the three wells were non-detect for beryllium. The
feasibility study recommended that a remedial alternative consisting of uniform containment with native
soil cover, institutional controls, and monitoring be implemented at the site due to the heterogeneous
nature of the landfill waste, the uncertainty of the waste inventory and disposal records, and the inability
to completely characterize the landfills.
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4. REMEDIAL ACTION

The remedial action conducted at CFA Landfills I, II, and III is protective of human health and the
environment and was performed in compliance with the applicable or appropriate and relevant
requirements as established in the ROD (DOE-ID 1995). Based upon cover infiltration monitoring
commencing in the spring of 1997 and verbal agreement with the Agencies, it was determined that the
5-year review of the CFA landfills remedial action would take place in the spring of 2002 with submittal
of the 5-year review report by the end of April 2002. The review period covers from 1996 when the
remedial action began and from 1997 when all landfill monitoring activities commenced through the
summer of 2002.

4.1 Remedy Selection

Based upon consideration of the CERCLA requirements, the detailed analysis of alternatives, and
public comments, the Agencies selected uniform containment with native soil cover, institutional
controls, and monitoring as the most appropriate remedy for the CFA landfills. Containment with a native
soil cover is believed to be the best alternative for minimizing public risk and providing long-term
protection of the SRPA.

As defined in the ROD (DOE-ID 1995) and established in the OU 4-12 Work Plan (DOE-ID 1996),
there are three primary remedial action objectives associated with the CFA landfills. These include the
following:

• Prevent direct contact with the landfill contents. This was accomplished by placement of the
uniform native soil cover over the landfills and through the implementation of institutional controls
including fences, signs, and administrative controls. Maintenance and monitoring of the
institutional controls are covered by the Operations and Maintenance Plan for the Central
Facilities Area Landfills I, II, and III Native Soil Cover Project Operable Unit 4-12 (INEL 1997a)
as superceded by the Operations and Maintenance Plan for the Final Selected Remedies and
Institutional Controls at Central Facilities Area, Operable Unit 4-13 (DOE-ID 2002a).

• Minimize the potential for erosion and infiltration at the landfill surface. This relied on the use of
the HELP model to design a cover that would meet this goal. Requirements for the maintenance of
the landfill cover are delineated in the Operations and Maintenance Plan for the Central Facilities
Area Landfills I, II, and III Native Soil Cover Project Operable Unit 4-12 (INEL 1997a) as
superceded by the Operations and Maintenance Plan for the Final Selected Remedies and
Institutional Controls at Central Facilities Area, Operable Unit 4-13 (DOE-ID 2002a).

• Ensure that drinking water standards are not violated in the SRPA due to the migration of
contaminants from the landfills. This relied on a landfill cover design intended to minimize
infiltration as well as implementation of the Post-ROD Monitoring Work Plan (INEL 1997b).
Monitoring requirements include measurement of soil moisture, soil gas, groundwater
contaminants, and water level measurements to determine groundwater flow direction.
Requirements in the Final Selected Remedies and Institutional Controls at Central Facilities Area,
Operable Unit 4-13 (DOE-ID 2002b) cover maintenance of landfill monitoring equipment.

- The objective of soil moisture monitoring is to determine the landfill covers' effectiveness at
minimizing infiltration into the landfill wastes. An action level was to be established for
moisture infiltration rate through the landfill covers following the 2-year intensive
monitoring period.
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- The objective of soil gas monitoring is to provide data to evaluate potential leaching of
volatile organic compounds (VOCs) from the buried landfill waste. An action level was to be
established for vadose zone gas following the 2-year intensive monitoring period.

- The objective of groundwater monitoring is to provide data to evaluate potential leaching of
contaminants to the aquifer, establish a baseline for contaminant concentrations in the
aquifer, and monitor groundwater flow direction. The action levels for groundwater
contaminant concentrations are based upon EPA-established maximum contaminant levels
and risk-based concentrations.

The maj or components of the remedy included (1) placement of a uniform native soil cover over
Landfills I, II, and III; (2) the implementation of institutional controls; and (3) the periodic monitoring of
groundwater, infiltration, and/or vadose zone. The remedy is believed to be protective of human health
and the environment, complies with the applicable or relevant and appropriate requirements established in
the ROD (DOE-ID 1995), and is the most cost-effective of the alternatives evaluated.

As provided in the OU 4-12 Work Plan (DOE-ID 1996), the remedy ensured that a thickness of at
least 0.6 m (2 ft) of a combination of existing soil cover and clean, compacted native soils covers the
landfills' waste. Routine maintenance of the cover includes placement of soils (as needed) to eliminate
low spots that might form due to landfill content subsidence. The cover's long-term stability has been
enhanced using natural vegetation consisting of three varieties of wheatgrass (P-27 Siberian wheatgrass,
"Ephraim" crested wheatgrass, and "Sodar" streambank wheatgrass) at the cover's surface. In addition to
the cover, the remedy included institutional controls to ensure that future activities do not compromise the
integrity of the cover (INEL 1997a). Landfill borders have been delineated through the posting of signs
warning of the landfills' existence and potentially contaminated soils (INEL 1997a).

4.2 Remedy Implementation

The remedial action for CFA Landfills I, II, and III included placement of a native soil cover,
establishment of environmental monitoring, implementation of administrative controls, inspection and
maintenance of the cover, and maintenance of institutional controls. The remedial action commenced in
1996 with completion of the installation of the monitoring equipment in April 1997. A new time-domain
reflectometer array was installed in 2000 and became operational in October of that year.

The native soil cover consisted of three layers: (1) a general backfill layer that brought the existing
grade up to the design slope (rough grade), (2) a compacted low-permeability soil layer, and (3) a topsoil
layer that created the final grade and allows for growth of a vegetative cover. To install the cover over
each landfill, the landfill was initially grubbed to remove surficial organic material in an effort to
minimize void creation due to decomposition. Fill material for all three layers was obtained from
Spreading Area "B" at the INEEL and placed over the landfills. The fill material was described as a lean
clay with sand. The particle size analysis had 84.1% of the material passing through a No. 200 sieve (less
than 0.075 mm average diameter). Both the general backfill and low-permeability soil layers were
compacted to 95% of maximum dry density at 0 to +4 percentage points from optimum moisture content.
The general backfill layer was emplaced with a maximum 15-cm (6-in.) compacted lift thickness. The
low-permeability soil layer was placed in maximum 20-cm (8-in.) loose lifts to attain a maximum 15-cm
(6-in.) compacted lift thickness. The final topsoil layer was emplaced with no compaction. In addition, for
Landfill II, a riprap layer was installed at the extreme northeast face of the landfill, rather than
revegetating the area, in an effort to prevent erosion due to the steepness of the slope. A detailed
description of the remedial action, including the installation of the landfill covers, is provided in the
Remedial Action Report CFA Landfills I, II, and III Native Soil Cover Project Operable Unit 4-12
(DOE-ID 1997).
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In accordance with the ROD (DOE-ID 1995), environmental monitoring of the site includes vadose
zone, groundwater, and infiltration monitoring. Groundwater monitoring wells were previously installed
in the area surrounding the CFA landfills. A total of nine soil gas-sampling points were installed in CFA
Landfills II and III prior to the remedial action. These sampling ports range in depth from 3.5 to 9.4 m
(11.5 to 31 ft) below land surface (bls). No sampling points were initially located near CFA Landfill I,
because the sampling points at Landfills II and III were installed as part of the remedial investigation
conducted for OU 4-12 of which Landfill I was not originally a part. As part of the remedial action, five
new gas-sampling boreholes were installed (one adjacent to CFA Landfill I and two adjacent to both CFA
Landfills II and III). Each borehole was completed with four sampling ports, two above the shallow
interbed and two below. In addition to the groundwater and vadose zone monitoring capabilities, a
time-domain reflectometry system was installed on Landfills I and II to monitor infiltration. Waveguide
probes were installed in groups of four, with the first installed 15 cm (6 in.) above the existing grade, the
second at the top of the rough grade material, the third between the first and second lift of low-
permeability soil, and the fourth at the top of the low-permeability soil layer, just under the topsoil layer.
Infiltration monitoring also includes the logging of the five neutron-probe access tubes (NATs) that were
in place before the remedial action.

4.3 Operations and Maintenance

The Operations and Maintenance Plan for the Central Facilities Area Landfills I, II, and III Native
Soil Cover Project Operable Unit 4-12 (INEL 1997a) as superceded by the Operations and Maintenance
Plan for the Final Selected Remedies and Institutional Controls at Central Facilities Area, Operable
Unit 4-13 (DOE-ID 2002a) describes the activities and procedures required to maintain the natural soil
covers and the related systems and equipment at CFA Landfills I, II, and III. Basic elements of the O&M
Plan (DOE-ID 2002a) include a description of inspection, maintenance, and repair procedures for the
vegetative cover, soil cover, rock armor, and monitoring equipment. Operational and sampling procedures
for the NATs and time-domain reflectometers are outlined in the Post Record of Decision Monitoring
Work Plan Central Facilities Area Landfills I, II, and III Operable Unit 4-12 (INEL 1997b). The O&M
Plan (DOE-ID 2002a) outlines the requirements for the following:

• Inspection and corrective maintenance of the vegetative cover, including inspections for nongrowth
areas, sparse growth areas, and weed and shrub encroachment, as well as corrective repair

• Inspection and corrective maintenance of the soil cover--including inspection of erosion areas and
ponding caused by subsidence--inspections for animal intrusion, surveying for slope movement
and changes in contours, and corrective repair of erosion, animal intrusion, and ponding areas

• Inspection and corrective maintenance of the rock armor, including inspections of the rock-armored
slopes and corrective repair

• Inspection and corrective maintenance of NAT installations, including inspections of well
components, inspections of the tubes, and corrective repair of problem areas

• Inspection and corrective maintenance of the time-domain reflectometer installations, including
inspection of time-domain reflectometer components and corrective repair of problem areas

• Inspection of institutional controls, including fences and postings restricting access to the CFA
landfill area by unauthorized personnel.

4-3



5. FIVE-YEAR REVIEW PROCESS

5.1 Review Notification

Initially it was thought that DOE-ID would be the lead agency for the 5-year review. Therefore, in
accordance with the Comprehensive Five-Year Review Guidance (EPA 2001), public notification of the
pending 5-year review of the CFA landfill remedial action was provided to the NEEL stakeholders on
May 20, 2002. Specific notification was given through the following resources:

• Arco Advertiser--Arco, Idaho

• Idaho State Journal Pocatello, Idaho

• The Idaho Statesman Boise, Idaho

• Idaho Unido Pocatello, Idaho

• Moscow-Pullman Daily News Moscow, Idaho/Pullman, Washington

• The Post Register Idaho Falls, Idaho

• Sho-Ban News Fort Hall Reservation

• The Times News Twin Falls, Idaho.

A copy of the public notification is provided in Appendix B. The notification prematurely indicated
that the 5-year review was complete and the remedial action had been determined to be protective. A brief
description of the selected remedy and a summary of the contamination addressed by that remedy is
given. Community input is requested, and a contact name and telephone number are provided so that
additional information can be requested.

As of the finalization of this 5-year review document, the EPA has taken responsibility for the
5-year review. This document will be used to support EPA's review instead.

5.2 Review Team Members

The DOE-ID is the lead agency for the 5-year review of the CFA landfills. Team members consist
of representatives from that agency and personnel from the operations and maintenance contractor for the
NEEL, Bechtel BWXT Idaho, LLC (BBWI). The following individuals are members of the 5-year
review team:

• Carol A. Hathaway DOE-ID WAG 4 Project Manager

• Stephen G. Wilkinson BBWI WAG 4 Project Manager

• Douglas H. Preussner BBWI WAG 4 Project Engineer

• Deborah Wiggins-Wagoner BBWI WAG 4 Technical Task Leader

• Paul V. Hehn BBWI Staff Scientist
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• Richard P. Wells

• Michael S. Roddy

BBWI Advisory Scientist

BBWI Staff Scientist.

Questions concerning the review or technical content of this report should be addressed to Deborah
Wiggins-Wagoner at (208) 526-9989 or E-mail at wigg 

5.3 Review Schedule

Collection of information and data pertinent to the CFA landfills' 5-year review supporting
documentation is an ongoing process and includes the compilation of analytical and inspection reports
that have been prepared since the completion of the remedial activity. Preparation of the 5-year review
supporting documentation report commenced on January 11, 2002, with the review period expected to
culminate with the finalization of the report scheduled for September 2002.

5.4 Document Review

In preparation for and conducting of the CFA landfill 5-year review supporting documentation, the
following documents relating to the investigation and remediation of the CFA Landfills I, II, and III were
reviewed:

• Preliminary Scoping Track 2 Summary Report for Operable Unit 4-10 (INEL 1995b)

• Remedial Investigation/Feasibility Study for Operable Unit 4-12: Central Facilities Area Landfills
I, II, and III at the Idaho National Engineering Laboratory (INEL 1995a)

• Record of Decision: Declaration for Central Facilities Area Landfills I, II, and III (Operable
Unit 4-12), and No Action Sites (Operable Unit 4-03) (DOE-ID 1995)

• Remedial Design/Remedial Action Work Plan for Central Facilities Area Landfills I, II, and III
Native Soil Cover Project Operable Unit 4-12 (DOE-ID 1996)

• Remedial Action Report CFA Landfills I, II, and III Native Soil Cover Project Operable Unit 4-12
(DOE-ID 1997)

• Post Record of Decision Monitoring Work Plan Central Facilities Area Landfills I, II, and III
Operable Unit 4-12 (INEL 1997b)

• Field Sampling Plan for the Post Record of Decision Monitoring CFA Landfills I, II, and III
Operable Unit 4-12 (INEL 1997c)

• Operations and Maintenance Plan for the Central Facilities Area Landfills I, II, and III Native Soil
Cover Project Operable Unit 4-12 (INEL 1997a)

• Operation and Maintenance Plan for the Final Selected Remedies and Institutional Controls at
Central Facilities Area, Operable Unit 4-13 (DOE-ID 2002a)

• Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central
Facilities Area Landfills I, II, and III (CFA-01, CFA-02, and CFA-03) (INEEL 2000).
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In addition to the documents listed above, the O&M inspection reports and monitoring data were
reviewed. Routine inspections of the covers, rock armor, monitoring equipment, and institutional controls
have been completed, and corrective maintenance has been performed as needed. The monitoring of the
NATs, time-domain reflectometry arrays, gas-sampling boreholes, and groundwater has been performed,
as required, in accordance with the Post-ROD Monitoring Work Plan (INEL 1997b) and the Field
Sampling Plan (FSP) for the Post-ROD Monitoring (INEL 1997c). The technical assessment of the
collected data is summarized in Section 7.
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6. DATA REVIEW AND EVALUATION

As previously stated, monitoring data have been obtained from the groundwater wells (see
Figure 6-1), gas-sampling boreholes, NATs, and time-domain reflectometer arrays (refer to Figure 6-2 for
the locations of the boreholes, NATs, and time-domain reflectometer arrays). The following subsections
summarize the results from the monitoring efforts.

6.1 Soil Gas Monitoring

As part of the remedial action, five new soil gas-sampling boreholes were installed in the vicinity
of the CFA landfills to monitor for soil gases and contaminants. One borehole was installed adjacent to
Landfill I, two adjacent to Landfill II, and two adjacent to Landfill III (one of which is proximal to
Landfill I). Each borehole was completed with four soil gas-sampling ports, including two above the
shallow interbed and two below it.

The soil gas-sampling ports are designed to sample soil gases from discrete depths. One shallow
sampling port was placed within the surficial sediments at a depth of approximately 4 m (13 ft). A second
sampling port was placed in basalt at a depth of approximately 11.6 m (38 ft) above the shallow interbed,
which is located approximately 12 to 18 m (40 to 60 ft) bls. Two deep sampling ports were placed below
the shallow interbed, with perforated sections vertically separated by approximately 9 m (30 ft). The
depths of these two ports are approximately 23.8 m (78 ft) and 32.9 m (108 m). The perforated sections of
the deep sampling ports were located adjacent to fracture zones in the basalt to place the sampling
locations adjacent to the most probable avenue of soil gas migration. Soil gas samples were collected and
analyzed for VOCs including methane.

With the exception of 1999 and 2000, soil gas samples were collected twice a year from five soil
gas monitoring locations completed near the landfills to monitor soil gas from the four separate depths in
the vadose zone at each location. Soil gas sample analytical results from December 1996 through
January 2001 (excluding 1999 during which time samples were not collected) are provided in
Appendix D. A summary of the soil gas data is provided in Table 6-1 with results presented for each
borehole by depth. The soil gas samples are currently scheduled to be collected twice a year. However, as
happened in 2000, only one set of soil gas samples was collected. Two sample sets were collected in
2001—in January and July.

As originally discussed and identified in the Post-ROD Monitoring Report from 1996 to 1998
(INEEL 2000), six VOCs have consistently been positively detected in the soil gas samples. These
include 1,1,1-trichloroethane (see Figures 6-3 through 6-6), 1,1-dichloroethane (see Figure 6-7),
1,1-dichloroethene (see Figures 6-8 and 6-9), and trichloroethene (see Figure 6-10), all of which are
common solvents or constituents found in solvents used for cleaning mechanical equipment.
Dichlorodifluoromethane and trichlorofluoromethane (see Figures 6-11 through 6-13) are freons used in
cooling systems. Methane, which is a common by-product of anaerobic degradation of organic wastes,
was detected in higher concentrations in 1996, but has now been reduced to low levels in all soil gas
samples.

Other cleaning solution chemicals have also been detected occasionally in the soil gas samples.
Acetone was detected in samples collected from three of the soil gas sample locations (GSP 1-1, GSP 2-2,
and GSP 3-1) between 1996 and 1998. Lower concentrations of acetone have been detected in recent gas
samples. Carbon tetrachloride was detected in soil gas samples collected in 1998 from location GSP 2-1
at 23.8 m (78 ft) bls (110 ppbv) and from location GSP 2-1 at 23.8 m (78 ft) bls (1,400 ppbv) in 2000. All
other locations were lower in carbon tetrachloride. In addition, several other VOCs were detected in
variable concentrations at various gas sample locations between 1997 and 2000. These additional VOCs
have included cis 1,2-dichloroethene, chloroethane, and tetrachloroethene.
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Table 6-1. Soil gas data summarya.

CFA-GAS-V-004

12.5 ft 37.5 ft 77.5 ft 107.5 ft

Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)

Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.

1,1,1-Trichloroethane 170 574 1,500 570 2,109 5,400 1,000 4,689 11,000 100 1,101 4,500

1,1,2-Trichloro-1,2,2-
trifluoroethane 42 171 300 430 550 690 430 635 980 6.3 45 120

1,1-Dichloroethane 23 66 160 59 163 360 16 134 540 2 7.5 13

1,1-Dichloroethene 48 138 320 150 721 2,400 380 2,098 4,000 39 408 1,600

1,2-Dichloroethane 4 5.65 7.3 4.7 14.94 32 7 23.64 48 9 9 9

1,2-Dichloropropane 2.6 2.8 3 7.6 10.3 13

1,4-Dichlorobenzene 2.5 2.5 2.5 2.8 2.8 2.8

Acetone 14 16 18 210 210 210 24 25.5 27 20 34.5 49

Benzene 22 22 22 1 1 1

Carbon disulfide 7.2 7.2 7.2

Carbon tetrachloride 13 39 64 13 42 70 38 132 320 2 24.3 56

Chlorodifluoromethane 3.4 11.7 20 30 43 56

Chloroethane 3 3 3 3.3 4.15 5 4 4.5 5

Chloroform 8 14 20 2 18 34 3 13.6 25 5 10.5 16

cis-1,2-Dichloroethane 6.1 6.1 6.1 12 12 12 31 31 31

Dichlorodifluoromethane 12 130 380 92 342 820 69 361 600 5 64 220

Methane 369 2,156 4,400 619 4,255 9,600 256 3,982 8,500 439 2,788 5,800

Methylene Chloride 4 4 4 5 5.5 6 2 2 2

n-Pentane 3 3 3 47 63 79

Propene 87 129 170

Tetrachloroethene 13 47 88 18 93 230 5 54 250 3 8 17

Trichloroethene 21 83 180 40 259 1,000 170 773 1,700 18 126 510

Trichlorofluoromethane 43 182 530 190 561 970 150 716 1,200 7 95 360

Vinyl Acetate 8.3 8.3 8.3

a. Based on analytical results from December 1996 through January 2001.



Table 6-1. (continued).

CFA-GAS-V-005

12.5 ft 37.5 ft 77.5 ft 107.5 ft

Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)

Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.

1,1,1-Trichloroethane 3 25.2 65 7 167 840 12 231 1,600 11 150 490

1,1,2-Trichloro-1,2,2-
trifluoroethane 9.3 12.1 14 36 120 240 92 123 140 1 117 220

1,1-Dichloroethane 2 4 6 4 57 110 6 26.9 64 9 45 98

1,1-Dichloroethene 26 26 26 280 280 280 880 880 880 3 49 140

1,2-DC-1,1,2,2-TFA
(F114) 4 4 4 15 15 15 12 15 18

1,2-Dichloroethane 7 7 7 8 8 8

2-Hexanone 190 190 190 110 110 110

4-Methyl-2-pentanone 67 67 67

Acetone 11 27.3 58 40 40 40 9 48 120 12 32 64

Carbon disulfide 5.8 5.8 5.8

Carbon tetrachloride 3 19.25 50 18 40 73 4 31.7 110 2 30 73

Chlorodifluoromethane 8 8.1 8.2 39 39 39 74 74 74 55 58 61

Chloroform 2 8 11 14 14 14 2 9.25 13 6 6 6

cis-1,2-Dichloroethene 1 1 1

Dichlorodifluoromethane 35 195 680 2 277 540 120 444 1,700 1 345 760

Hexane 5.7 5.7 5.7

Methane 1,000 1,778 2,300 508 1,736 2,800 1,361 4,367 14,900 2 1,417 3,100

Methylene chloride 10 10 10

n-Pentane 10 10 10

Propene 4.3 5.05 5.8

Tetrachloroethene 7 28.3 59 2 68 130 17 83 250 3 75 150

Toluene 38 38 38

Trichloroethene 4 28.8 64 5 54 130 5 48 220 5 35 67

Trichlorofluoromethane 20 40 90 20 129 360 38 141 340 2 140 330



Table 6-1. (continued).

CFA-GAS-V-006

12.5 ft 37.5 ft 77.5 ft 107.5 ft

Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)

Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.

1,1,1-Trichloroethane 420 947 2,100 210 997 2,100 120 431 650 92 580 14,00

1,1,2-Trichloro-1,2,2-
trifluoroethane 150 190 210 300 380 420 330 345 360 88 246 390

1,1-Dichloroethane 420 1,696 3,600 590 7,027 36,000 160 441 1,000 40 430 1,100

1,1-Dichloroethene 22 88 220 23 104 250 6 38 92 10 44 120

1,2-DC-1,1,2,2-TFA
(F114) 43 43 43 32 32 32 28 28 28

1,2-Dichlorobenzene 6.8 8.4 10

1,2-Dichloroethane 30 30 30 5 5 5

1,2-Dichloropropane 5 26.1 65 7 27.6 54 3 3 3 3 3 3

2-Butanone 86 86 86

2-Hexanone 26 26 26

Acetone 12 19 26 60 60 60 19 170 470 10 38 75

Acetonitrile 13 13 13 86 86 86

Benzene 3 3.3 4 8 9 10

Carbon tetrachloride 6 20.7 45 7.1 14.0 24 4 242 1,400 2 35.4 77

Chlorobenzene 9 14.5 20

Chlorodifluoromethane 120 120 120 190 190 190 44 97 150

Chloroethane 6.1 28.0 64 15 38 70 4 73 210 20 20 20

Chloroform 5 18.7 43 4.3 18.1 36 3 103 390 12 17 25

Chloromethane 23 23 23

cis-1,2-Dichloroethene 1,100 1,967 2,600 440 1,380 2,200 100 277 450 46 155 230

Dichlorodifluoromethane 100 356 630 50 534 870 160 418 680 190 615 1,200

Dichlorotetrafluoroethane — 14 14 14 14 14 14

Methane 651 3,078 6,500 1,249 6,510 20,400 1,502 3,926 7,700 899 5,732 14,400

Methylene chloride 3 7 10 18 56 130 2 2 2 10 10 10

n-Pentane 20 20 20

Tetrachloroethene 22 111 300 64 300 610 34 130 350 19 132 350

trans-1,2-Dichloroethene 2 5.8 10 2 2 2

Trichloroethene 15 117 350 34 171 340 17 134 690 8 85 220

Trichlorofluoromethane 45 183 380 76 448 970 250 662 1,400 180 868 1,700



Table 6-1. (continued).

CFA-GAS-V-007

12.5 ft 37.5 ft 77.5 ft 107.5 ft

Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)

Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.

1,1,1-Trichloroethane 4 726 1,200 960 3,251 8,800 900 5,514 14,000 14 773 3,700

1,1,2-Trichloro-1,2,2-
trifluoroethane 230 323 430 1,100 1,233 1,400 62 467 1,000 160 160 160

1,1-Dichloroethane 20 99 160 190 481 740 16 77 170 20 20 20

1,1-Dichloroethene 62 240 400 300 1,001 2,500 450 2,574 6,900 3 290 1,400

1,2-DC-1,1,2,2-TFA
(F114) 14 14 14

1,2-Dichloroethane 6 6 6 5.4 14.6 41 4 11.7 24 6 6 6

1,2-Dichloropropane 3 14.5 26

2-Butanone 18 18 18 4.5 4.5 4.5

Acetone 6 15 22 49 64 78 16 24 38 4 95 260

Acetonitrile 4.1 4.1 4.1 9.6 9.6 9.6 14 14 14

Benzene 6 26 46

Carbon disulfide 13 13 13

Carbon tetrachloride 21 54 86 31 31 31 79 79 79 27 53 78

Chlorodifluoromethane 23 23 23 84 84 84

Chloroethane 14 14 14 2 7.0 9.9

Chloroform 6 17.2 38 5.2 13.8 30 7 13 19

cis-1,2-Dichloroethene 42 42 42

Dichlorodifluoromethane 71 190 340 280 796 1,300 63 420 910 4 85 300

Methane 414 2,243 4,100 959 8,015 19,700 1,186 7,247 18,200 413 3,583 8,300

Methylene chloride 3 6.5 10 8 29.8 66 9.5 44 100 1 5.5 10

n-Pentane 26 26 26

Propene 15 15 15

Tetrachloroethene 3 12.25 22 54 214 450 14 18 22 2 11 16

Toluene 32 32 32

trans-1,2-Dichloroethene — 3 3 3

Trichloroethene 5.1 46 100 77 277 460 9 55 200 1 36 88

Trichlorofluoromethane 100 268 420 300 1,036 1,900 130 726 1,600 8 121 400



Table 6-1. (continued).

CFA-GAS-V-008

12.5 ft 37.5 ft 77.5 ft 107.5 ft

Concentration (ppbv) Concentration (ppbv) Concentration (ppbv) Concentration (ppbv)

Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max.

1,1,1-Trichloroethane 12 241 1,100 300 690 1,200 230 1,284 3,100 5 107 290

1,1,2-Trichloro-1,2,2-
trifluoroethane 83 133 200 530 653 820 910 973 1,100 440 505 570

1,1-Dichloroethane 12 39 78 85 204 320 19 135 310 10 10 10

1,1-Dichloroethene 7 14.1 27 4 46 120 13 125 260 2 31.75 69

1,2-DC-1,1,2,2-TFA
(F114) 45 45 45

2-Butanone 8.9 8.9 8.9

Acetone 19 35.4 61 27 27 27 23 30 42 12 37 64

Benzene 11 11 11

Carbon tetrachloride 3 15.8 40 3 3 3 14 14 14 6 17.6 39

Chlorodifluoromethane 20 20 20 92 92 92 120 120 120 16 16 16

Chloroethene 4.2 4.2 4.2

Chloroform 3 3.3 4 3 8.3 13 6 6 6 8.5 8.5 8.5

Chloromethane 25 25 25

cis-1,2-Dichloroethene 13 18.7 28 55 63 71 69 90 110

Dichlorodifluoromethane 3.8 123 530 150 560 860 140 874 2,200 14 172 380

Dichlorotetrafluoroethane - 7.9 7.9 7.9

Hexane 35 35 35

Methane 439 1,928 3,600 594 10,499 23,400 1,319 11,905 35,500 427 3,521 8,000

Methylene chloride 22 22 22 14 34.3 61 4.3 29.2 54

n-Pentane - 140 140 140

Propene 5.8 5.8 5.8

Tetrachloroethene 8 45 69 49 116 200 2 9.3 16 9.5 9.5 9.5

Toluene - 100 100 100

Trichloroethene 3.9 67 140 57 131 210 14 58 110 3.8 10.6 22

Trichlorofluoromethane 5.8 187 900 280 743 1,400 230 1,356 3,000 12 278 550

Vinyl acetate 3.8 3.8 3.8

Xylene, isomers m&p 7.1 7.1 7.1
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Figure 6-13. Trichlorofluoromethane concentrations in CFA-GAS-V-008.

At two locations, a few VOCs appear to be increasing at depth. At GSP 101, trichloroethene,
1,1,1-trichloroethane, and 1,1-dichloroethene appear to be increasing at 11.4 m (37.5 ft) and
trichlorofluoromethane appears to be increasing at 23.6 m (77.5 ft). Trichlorofluoromethane appears to be
increasing both at 11.4 m (37.5 ft) and 23.6 m (77.5 ft) in GSP 2-2. The increasing concentrations at
depth indicate that some VOCs are migrating deeper into the vadose zone; however, based upon the
groundwater monitoring results, there appears to be no impact on groundwater at the present time.

Based on a review of the soil gas sample results, the concentration ranges for all samples collected
between December 1996 and July 2001 have varied over time. The VOC concentrations generally
increased from 1996 to a peak in 1998. Between 1998 and 2000, the overall concentrations were lower.
From 2000 through the most recent sampling event in 2001, the overall VOC concentrations have been
increasing to levels similar to, or higher than, those detected in 1998. The causes of the variable ranges in
concentrations in the soil.gas are unknown.

The soil gas concentrations detected in the soil gas sample locations have shown consistent
detections within the sample ports in the middle depths of each location. Generally, the upper soil gas
locations at a depth of 3 to 4 m (10 to 13 ft) bls are low in VOC concentrations. The VOC concentrations
increase and are the highest at the intermediate sample port depths at approximately 10.7 to 11.6 m (35 to
38 ft) bls and 21.3 to 23.8 m (70 to 78 ft) bls at all soil gas sample locations. The VOC concentrations
then generally decrease in samples collected from the lowermost locations at 30.5 to 32.9 m (100 to

108 ft) bls.

According to the Post-ROD Monitoring Report from 1996 to 1998 (INEEL 2000), the middle gas
sample ports were installed adjacent to known fracture zones in the basalt. The location of these ports
adjacent to these zones may be collecting VOC vapors that may be preferentially vertically and
horizontally migrating through the fractures in the basalt. The VOC concentrations are generally detected
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in lower concentrations in the lowermost sample ports, since the same basalt fractures are not present at
these depths, thus limiting the movement of any VOC vapors at these depths.

Based on the soil gas sample results, it currently appears that either the VOCs are not substantially
migrating to the lower depths of 30.5 to 32.9 m (100 to 108 ft) bls or the VOC vapors are being attenuated
before reaching these depths. It is possible that VOC vapors could migrate horizontally within interbeds,
fractures, or organic rubble zones. Without significant increases in concentrations reaching the lower soil
depths, it is unlikely that significant VOCs will migrate to the depths at which they can adversely impact
the groundwater. Groundwater underlying the CFA is at an approximate depth of 140 m (460 ft) bls or an
additional 107 m (350 ft) below the lowermost soil gas vapor port depth. The VOCs have been detected
occasionally in groundwater samples collected from the monitoring wells located downgradient from the
CFA landfills, but at concentrations near the method detection limits and well below any regulatory
concern. The VOCs will continue to be monitored in the groundwater and would indicate any future
vertical migration.

6.2 Groundwater Monitoring

In accordance with the ROD (DOE-ID 1995), groundwater monitoring has been conducted in order
to (1) establish a baseline of potential contaminant concentrations in the aquifer against which future data
could be compared and (2) to ensure that drinking water standards are not exceeded in the SRPA due to
the migration of contaminants from the landfills. Groundwater samples were collected from 11 wells in
the vicinity of the CFA landfills. Table 6-2 presents a listing of the wells, as well as the sampling
rationale for each. Groundwater Monitoring Well LF 2-10, downgradient from Landfill II, was only to be
sampled during the first 2 years of intensive monitoring following the completion of the remedial action.
The well was not recommended for long-term monitoring because the top of the screen in the well is
located 214.5 m (704 ft) bls, approximately 67 m (220 ft) below the water table, making the well
inappropriate for monitoring water quality at the water table, where potential leachate would first enter
the aquifer. Groundwater samples were collected and analyzed for VOCs, anions, metals, and alkalinity.
In addition, groundwater-level measurements were obtained for the 11 wells being sampled for analysis,
as well as 16 other wells located in the vicinity of the CFA landfills (refer to Figure 6-1).

Quarterly sampling commenced in July 1996 and continued every 3 months until April 1998.
Between 1999 and 2001, groundwater samples were collected and analyzed from wells in the CFA
landfill area during three separate sampling and analysis events, with groundwater samples collected
during May/June 1999, September 2000, and October 2001. Currently, groundwater sampling and
analysis are done annually in the fall in an effort to consolidate various on-going groundwater-monitoring
efforts at the INEEL and in keeping with the previously established norm for the CFA landfill monitoring.
Refer to Table 6-3 for a summary of the groundwater monitoring data. The results of the groundwater
sample analyses for samples collected between 1996 and 2001 are included in Appendix E.

Groundwater samples have been collected from wells downgradient from the former and current
sewage treatment facilities (Wells CFA-MON-A-001, CFA-MON-A-002, and CFA-MON-A-003), wells
downgradient from Landfill II (Wells LF 2-08, LF 2-09, and LF 2-10), wells located downgradient from
Landfills I and III (Wells LF 3-08, LF 3-09, and LF 3-10), and a well located upgradient from Landfills I
and III (Well USGS-085).
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Table 6-2. Groundwater monitoring wells and rationale.

Well Well Completion, m (ft) bls Sampling Rationale

LF 2-08

LF 2-09

LF 2-10

LF 2-11

LF 3-08

LF 3-09

LF 3-10

USGS-85

CFA-MON-A-001

CFA-MON-A-002

CFA-MON-A-003

Screened, 148-151 (485-495)

Screened, 143-151 (469.6-497)

Perforated, 215-218 (704-714)

Perforated, 221-224 (725-735)

Perforated, 227-230 (745-755)

Perforated, 230-233 (755-765)

Screened, 148-152 (484-499)

Screened, 152-155 (500-510)

Screened, 149-152 (490-500)

Screened, 147-153 (481-501)

Open hole, 159-194 (522-637)

Screened, 149-158 (488-518)

Screened, 149-158 (488-518)

Screened, 149-158 (488-518)

Downgradient of Landfill II

Downgradient of Landfill II

Downgradient of Landfill II, deep well
completion limits usefulness for monitoring
leachate migration to water table

Upgradient of Landfill II

Downgradient of Landfills I and III

Downgradient of Landfills I and III

Adjacent to Landfill III

Upgradient of Landfills I and III, large open
interval limits usefulness for monitoring
water table conditions

Downgradient of CFA

Downgradient of CFA

Downgradient of CFA

Based on recommendations proposed in the Post-ROD Monitoring Report (INEEL 2000), Wells
LF 2-10 and LF 3-09 were removed from the list of wells sampled beginning with the October 2001
groundwater-sampling event. For LF 3-09, this decision was based on duplications of sampling at other
nearby wells (LF 3-08 and LF 3-10). Well LF 2-10 has too deep a screen interval to be an effective
monitoring well for the landfills. Also, during the October 2001 sampling event, Well USGS-083 was
added to the sampling event as an additional downgradient well for CFA. This well is located
approximately 1,220 m (4,000 ft) farther downgradient from Wells CFA-MON-A-002 and
CFA-MON-A-003. Well USGS-083 was proposed as an additional monitoring point for nitrates
downgradient from the former and current sewage treatment plants. New Well USGS-128 was proposed
for sampling during the October 2001 event to replace monitoring and sampling from Wells USGS-085
and USGS-112. However, Well USGS-128 was not completed in time for the groundwater sampling
event; therefore, no well upgradient of Landfills I and III was sampled. Figure 6-1 shows the locations of
the wells discussed above.

Historic monitoring data had shown that potential contaminants were below the EPA's defined
maximum contaminant levels (MCLs) for drinking water with the exception of beryllium, cadmium, and
lead. Beryllium had been detected at levels exceeding the MCL of 4 µg/L; however, duplicate samples
and subsequent sampling rounds failed to confirm these results. Cadmium was detected in wells located
both up and downgradient from the landfills at concentrations above the MCL of 5 µg/L. The distribution
of cadmium suggests that the landfills may not be the source of cadmium in the groundwater. Given the
uncertainty of the cadmium and beryllium data, the two contaminants were identified as potential
contaminants of concern and were quantitatively assessed in the human health risk assessment. Future
groundwater concerns, as a result of potential future leaching of the source term to the groundwater, were
addressed through modeling and indicated no unacceptable groundwater health risk to potential future
residents. Information pertaining to the source term and modeling effort is provided in Appendix E of the
Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central Facilities
Area Landfills I, II, and III (CFA-01, CFA-02, and CFA-03) (INEEL 2000) and the Remedial
Investigation/Feasibility Study for Operable Unit 4-12: Central Facilities Area Landfills I, II, and III at
the Idaho National Engineering Laboratory (INEL 1995a).
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Table 6-3. Groundwater monitoring data summary.

Units

CFA-MON-A-001 CFA-MON-A-002 CFA-MON-A-003 LF 2-08

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Sarnples Max. Avg.

Detects/
Samples

Anions

Chloride mg/L 25.2 22.2 12/12 57.4 52.9 11/11 45 41.3 11/11 276 153 10/10

Fluoride mg/L 0.28 0.22 12/12 0.2 0.17 11/11 0.24 0.19 11/11 0.2 0.16 10/10

N itrate/nitrite rng-N/L 2.25 1.8 10/11 20.5 17.1 11/12 11 9.5 12/13 4.56 3.9 9/10

Sulfate mg/L 32.4 21.6 12/12 39 30 11/11 31.5 25.3 11/11 36.9 32.7 10/10

Common Cations

Calcium mg/L 36,400 30,436 12/12 62,700 53,944 11/11 45,900 40,470 11/11 73,500 68,910 10/10

Magnesium 1..tg/L 15,100 12,768 12/12 25,800 22,163 11/11 21,400 18,486 11/11 19,500 18,520 10/10

Potassium Rg/L 3,270 2,502 12/12 3,990 3,393 11/11 3,610 2,849 11/11 6,880 5,030 10/10

Sodium µg/L 10,300 9,673 11/12 16,300 15,420 10/11 12,100 11,430 10/11 47,700 43,090 10/10

Organic Analytes

1,1,1-Trichloroethane Rg/L 0/13 .3 .23 3/12 0.1 0.1 1/13 0.4 0.3 3/10

1,1-Dichloroethene mg/L 0/13 0/12 0/13 0/10

1,2,4-Trimethylbenzene µg/L 0/13 7 4.2 10/11 0/13 0.2 0.2 1/10

1,2-Dichloroethane Rg/L 0/13 0.1 0.1 1/12 0/13 0/10

1,3,5-Trimethylbenzene Rg/L 0/13 4 2.85 9/11 0/13 0/10

2-Butanone Rg/L 0/13 9.9 9.9 1/12 0/13 0/10

4-Methyl-2-Pentanone Rg/L 0/13 2.2 2.2 l /3 0/13 0/10

Acetone Rg/L 24 24 1/13 0/12 0/13 0/10

Carbon disulfide Rg/L 0/13 0/12 0/13 0/10

Carbon tetrachloride µg/L 0/13 0.3 0.2 3/12 0/13 0/10

Chloroform Rg/L 0/13 0/12 0/13 0.5 0.44 3/10

Ethylbenzene µg/L 0/13 0.1 0.1 1/12 0/13 0/1()

Naphthalene i_tg/L 0/13 0/12 0/13 0.3 0.3 1/10
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Units

CFA-MON-A-001 CFA-MON-A-002 CFA-MON-A-003 LF 2-08

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples

Tetrachloroethene pg/L 0/13 0/12 0/13 0/10

Toluene pg/L 1.4 1.4 1/13 25 8.5 3/12 8.9 5.9 3/13 0.7 0.45 2/10

Trichloroethene pg/L 0/13 0.2 0.15 2/12 0/13 0.1 0.1 2/10

Xylenes (total) µg/L 0/13 1.7 0.76 5/12 0/13 0/10

Inorganic Analytes

Aluminum µg/L 29.6 20.9 3/12 501 147 5/11 87 54 3/11 83.9 58.5 2/10

Antimony p.g/L 0/12 0/11 0/11 0.4 0.4 1/10

Arsenic pg/L 3.7 1.6 8/12 4.3 1.6 8/11 1.5 1.2 6/11 3.4 1.4 8/10

Barium ps/L 39.7 23.6 11/12 52.8 45.8 10/11 44.3 38 10/11 196 158 9/10

Cadmium pg/L 9.5 2.2 5/12 0.72 0.24 5/11 0.83 0.37 5/11 1.5 0.64 6/10

Chromium 1.1g/L 86.6 21 9/12 34.9 14.1 11/11 12.2 9.4 8/11 13.2 10.7 4/10

Cobalt pg/L - 0/12 2.2 2.2 1/11 0/11 0/10

Copper pg/L 5.2 3.6 2/12 5.8 5.4 3/11 5.2 4.1 2/11 45.3 28.5 2/10

Iron pg/L 6,330 2,574 8/11 79 49.3 6/10 357 126 8/10 242 131 5/9

Lead pg/L 26.9 10.4 7/12 6.4 2.7 4/11 44.8 20.6 9/11 20.1 6.4 5/10

Manganese pg/L 149 29.7 12/12 56.2 15.4 10/11 5.5 2.7 4/11 8.9 3.8 4/10

Mercury pg/L 0/12 0/11 0/11 0.1 0.1 1/10

Nickel µg/L 6.8 4.2 2/12 25.8 13.9 4/11 2 1.4 2/11 1.6 1.6 1/10

Selenium pig/L 1.3 0.75 2/12 5.2 3.3 4/11 1.9 1.9 1/11 3.4 2.5 2/10

Thallium µg/L 6.4 6.4 1/12 0/11 6.2 6.2 1/11 6.1 6.1 1/10

Vanadium pg/L 43.1 11.9 6/12 5.9 4.4 4/11 6 4.5 4/11 7 4.7 4/10

Zinc pg/L 3,530 853 1 1/12 152 74.8 10/11 1,420 860 10/11 179 47.9 9/10
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Units

CFA-MON-A-001 CFA-MON-A-002 CFA-MON-A-003 LF 2-08

Max. Avg.
Detects/
Sarnples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples

Miscellaneous

Alkalinity mg/L 107 107 1/2 108 108 1/2 101 101 1/2 136 136 1/1

Bicarbonate alkalinity mg/L 106 101 5/5 118 108 5/5 110 98 5/5 160 122 5/5

Carbonate alkalinity mg/L 5 5 5/5 5 5 5/5 5 5 5/5 5 5 5/5

Phenolphthalene alkalinity mg/L 5 5 5/5 5 5 5/5 5 5 5/5 5 5 5/5

Total alkalinity mg/L 106 101 6/6 118 107 6/6 110 98 6/6 160 120 6/6

Cyanide j.t.g/L 0/1 0/1 0/1 0/1

Gamma Emitters pCi/L 0/2 0/2 0/2 0/2

Tritium pCi/L 426 426 1/1 1,760 1,760 1/1 830 830 1/1 0/0

Nitrogen in ammonia mg/L 0.02 0.015 2/2 2/2 0/1 0/1

Units

LF 2-09 LF 2-10 LF 2-11 LF 3-08

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples

Anions

Chloride mg/L 133 122 11/11 35.3 29.2 9/9 145 137 9/9 120 108 19/19

Fluoride mg/L 0.2 0.16 11/11 0.21 0.17 9/9 0.22 0.18 9/9 0.21 0.17 19/19

Nitrate/nitrite mg-N/L 4.5 3.6 10/11 2.56 1.9 8/9 4.4 3.6 8/9 4.39 3.5 16/18

Sulfate mg/L 37.5 31.7 11/11 37.4 32.3 9/9 38.3 32.8 9/9 37.8 32 19/19

Common Cations

Calcium pg/L 71,100 65,073 11/11 63,700 54,594 9/9 74,000 62,294 9/9 69,000 57,626 20/20

Magnesium 1..tg/L 19,600 17,300 11/11 18,000 15,442 9/9 20,100 17,073 9/9 19,800 16,232 20/20

Potassium 1..tg/L 7,420 5,538 11/11 2,640 2,184 8/9 5,120 4,137 9/9 5,430 4,430 20/20

Sodium µg/L 47,900 43,827 11/11 12,400 11,575 8/9 57,200 47,892 9/9 44,900 37,615 20/20
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Units

LF 2-09 LF 2-10 LF 2-11 LF 3-08

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples

Organic Analytes

1,1,1-Trichloroethane µg/L 0.4 0.3 3/13 0.3 0.2 2/11 0.4 0.3 3/9 0.4 0.33 6/22

1,1-Dichloroethene p.g/L 0/13 0/11 0/9 0.1 0.1 1/22

1,2,4-Trimethylbenzene µg/L 0/13 0/11 0/9 0/22

1,2-Dichloroethane µg/L - 0/13 0/11 0/9 0/22

1,3,5-Trimethylbenzene µg/L 0/13 0/11 0/9 0/22

2-Butanone µg/L 0/13 0/11 0/9 0/22

4-M ethy1-2-Pentanone µg/L 0/13 0/11 0/9 0/22

Acetone µg/L 0/13 0/11 0/9 70 41 2/22

Carbon disulfide ps/L 0/13 0/11 0/9 5 5 1/20

Carbon tetrachloride µg/L 0/13 0/11 0/9 0/22

Chloroform mg/L 0.35 0.32 3/13 0/11 0/9 0/22

Ethylbenzene µg/L 0/13 0/11 0/9 0/22

Naphthalene µg/L 0.1 0.1 1/12 0/11 0/9 0/22

Tetrachloroethene µg/L 1.5 1.5 1/13 0/11 0/9 0/22

Toluene µg/L 22 5.3 8/13 0/11 68 23.4 3/9 13 6.6 3/22

Trichloroethene µg/L 0/13 0/11 0/9 0.1 0.1 1/20

Xylenes (total) µg/L 0/13 0/11 0/9 0/22

Inorganic Analytes

Aluminum µg/L 186 87.3 3/11 18 18 1/9 70.7 46.1 4/9 187 97 14/20

Antimony µg/L 0/11 0/9 0/9 0/20

Arsenic µg/L 4.7 1.5 8/11 1.7 1.4 7/9 9.6 2.1 8/9 4.8 1.6 15/20

Barium µg/L 187 173 10/11 94.3 79.1 9/9 199 170 9/9 144 112 18/20

Cadmium µg/L 7 1.6 5/11 0.35 0.3 2/9 0.36 0.15 3/9 0.45 0.26 7/20



Units

LF 2-09 LF 2-10 LF 2-11 LF 3-08

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Sarnples

Chromium µg/L 50.3 17.8 7/11 14.2 10.1 6/9 23.2 13.4 5/9 28.9 11.1 12/20

Cobalt µg/L 6.6 6.6 1/11 0/9 0/9 0/20

Copper µg/L 36.1 19.3 3/11 1.1 1.1 1/9 31.3 31.3 1/9 5.9 3.3 6/20

iron µg/L 54,600 7,811 8/10 44.2 21.6 5/8 6,690 2,179 7/9 19,300 1,698 13/18

Lead µg/L 30.2 7.7 5/11 2 1.2 4/9 10.3 3.3 4/9 13.2 2.8 12/20

Manganese µg/L 170 29.5 7/11 2.7 1.2 3/9 41.1 18.9 9/9 93.7 10.3 17/20

Mercury µg/L 0/11 0/9 0/9 3.7 2.2 2/20

Nickel µg/L 35.3 18.5 2/11 1.1 1.1 1/9 44.7 24.9 8/9 13.7 4.5 4/20

Selenium µg/L 10.8 5.1 3/11 3 2.4 3/9 3.3 2.6 3/9 2.6 1.5 3/20

Thallium µg/L 0/11 0/9 0/9 6.3 6.2 2/20

Vanadium µg/L 5.1 3.7 3/11 8 6 2/9 2.6 2.6 1/9 6.4 2.7 7/2()

Zinc µg/L 770 150 8/11 21.8 11.2 8/9 305 73 9/9 129 83.3 17/20

Miscellaneous

Alkalinity mg/L 131 125 2/2 131 131 1/1 134 134 2/2

Bicarbonate alkalinity mg/L 134 110 5/5 178 159 5/5 132 122 5/5 144 125 8/8

Carbonate alkalinity mg/L 5 5 5/5 5 5 5/5 5 5 5/5 5 5 8/8

Phenolphthalene alkalinity mg/L 5 5 5/5 5 5 5/5 5 5 5/5 5 5 8/8

Total alkalinity mg/L 134 107 6/6 178 161 6/6 133 124 6/6 144 125 10/10

Cyanide p.g/L 0/1 0/1 0/0 0/2

Gamma Emitters pCi/L 0/2 0/2 0/2 0/2

Tritium pCi/L 9,810 9,810 1/1 0/0 8,930 8,930 1/1 0/0

Nitrogen in ammonia mg/L 0/1 0.1 0.1 1/1 0/1 0/2



Table 6-3. continued .

Units

LF 3-09 LF 3-10 USGS-083 USGS-085

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples

Anions

Chloride mg/L 153 118 8/8 101 92.9 12/12 10.8 10.6 2/2 45.2 37.9 9/9

Fluoride mg/L 0.22 0.18 8/8 0.21 0.18 12/12 0.196 0.18 2/2 0.21 0.19 9/9

Nitrate/nitrite mg-N/L 5.42 4.2 7/8 4.07 2.9 11/12 0.642 0.62 2/2 2.31 2 8/9

Sulfate mg/L 66.5 35.4 8/8 4550 407 12/12 19.5 19.2 2/2 38.2 33.2 9/9

Common Cations

Calcium 1..tg/L 80,700 67,863 8/8 67,100 58,868 12/12 29,200 27,650 2/2 60,700 52,831 9/9

Magnesium µg/L 23,400 19,613 8/8 18,600 15,111 12/12 11,600 10,850 2/2 15,700 13,653 9/9

Potassium µg/L 4,560 4,340 8/8 4,680 3,659 12/12 2,480 2,380 2/2 3,350 2,619 9/9

Sodium µg/L 41,100 37,150 8/8 38,600 33,965 12/12 10,100 9,480 2/2 19,200 16,308 9/9

Organic Analytes

1,1,1-Trichloroethane µg/L 1 0.65 2/8 0.4 0.27 3/13 0/3 0.3 0.25 2/9

1,I-Dichloroethene µg/L 0/8 0/13 0/3 0/9

1,2,4-Trimethylbenzene µg/L 0/8 0/13 0/3 0/9

1,2-Dichloroethane µg/L 0/8 0/13 0/3 0/9

1,3,5-Trimethylbenzene µg/L 0/8 0/13 0/3 0/9

2-Butanone µg/L 0/8 0/13 0/3 0/9

4-M ethy1-2-Pentanone µg/L 0/8 0/13 0/3 0/9

Acetone µg/L 0/8 8.2 8.2 1/13 0/3 0/9

Carbon disulfide µg/L 0/8 0/13 0/3 0/9

Carbon tetrachloride µg/L 0/8 0/13 0/3 0/9

Chloroform p.g/L 0/8 0/13 0/3 0/9

Ethylbenzene µg/L 0/8 0/13 0/3 0/9

Naphthalene µg/L 0/8 0/13 0/3 0/9

Tetrachloroethene µg/L 0/8 0/13 0/3 0/9



Table 6-3. continued .

Units

LF 3-09 LF 3-10 USGS-083 USGS-085

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples Max. Avg.

Detects/
Samples

Toluene p.g/L 8 8 1/8 17 10.2 3/13 0/3 0.2 0.2 1/9

Trichloroethene µg/L 0/8 0/13 0/3 0/9

Xylenes (total) p.g/L 0/8 0/13 0/3 0/9

Inorganic Analytes

Aluminum µg/L 51.8 51.8 1/8 199 102 4/12 0/2 13 8.7 2/9

Antimony pig/L - 0/8 0/12 0/2 0/9

Arsenic pg/L 1.1 0.98 6/8 5 1.6 7/12 6.3 6.3 1/2 1.9 1.4 7/9

Barium pg/L 140 128 8/8 143 113 11/12 28.6 28.6 1/2 108 91.3 9/9

Cadmium µg/L 0.59 0.24 5/8 1 0.29 5/12 0/2 0.39 0.34 2/9

Chromium pg/L 105 39.9 8/8 26.8 16.4 12/12 13.9 13.3 2/2 18.3 14.2 9/9

Cobalt p.g/L 0.6 0.6 1/8 0/12 0/2 0/9

Copper µg/L 13 6.6 3/8 1.1 1.1 1/12 0/2 1 1 1/9

Iron µg/L 254 168 7/7 628 342 7/11 0/2 78 46.5 5/8

Lead µg/L 3.2 2.4 3/8 18.3 6.5 3/12 0/2 2.8 1.8 4/9

Manganese µg/L 21.9 9.9 8/8 64.3 12.2 9/12 6.4 6.4 1/2 4.8 3 6/9

Mercury p.g/L 0/8 0/12 0/2 0/9

Nickel p.g/L 196 102 8/8 102 45.3 12/12 0/2 1.2 1.2 1/9

Selenium µg/L 3.1 2.5 3/8 0.8 0.5 2/12 4.1 4.1 1/2 1.3 1.3 1/9

Thallium µg/L 0/8 0/12 0/2 0/9

Vanadium µg/L 3 3 1/8 1.7 0.86 3/12 9.5 9.2 2/2 4 2.4 2/9

Zinc µg/L 201 107 8/8 801 239 10/12 257 257 1/2 13 6.4 4/9

Miscellaneous

Alkalinity mg/L 0/0 146 146 1/3 101 100 2/2 0/0

Bicarbonate alkalinity mg/L 136 128 4/4 160 141 5/5 0/0 156 151 5/5

Carbonate alkalinity mg/L 5 5 4/4 5 5 5/5 0/0 5 5 5/5



Table 6-3. continued .

Units

LF 3-09 LF 3-10 USGS-083 USGS-085

Max. Avg.
Detects/
Samples Max. Avg.

Detects/
Samples

Detects/
Max. Avg. Sarnples Max. Avg.

Detects/
Samples

Phenolphthalene alkalinity mg/L 5 5 4/4 5 5 5/5 0/0 5 5 5/5

Total alkalinity mg/L 136 128 5/5 160 142 6/6 0/0 156 152 6/6

Cyanide [tg/L — 1/1 0/1 — 0/0 0/1

Gamma Emitters pCi/L — 0/2 0/2 0/0 0/2

Tritium pCi/L 0/0 7,300 7,115 2/2 0/1 0/0

Nitrogen in ammonia mg/L — 0/1 0/1 0/0 0/1



The iron, lead, and often the zinc concentrations in the groundwater samples collected from several
wells as part of the CFA groundwater monitoring and sampling program are anomalous. The higher,
anomalous concentrations of iron, lead, and zinc in these wells are a result of rusting carbon-steel casing
and corrosion of galvanized riser pipe used in the older groundwater-monitoring wells. This is a common
problem identified in wells throughout the INEEL that do not have stainless-steel casing and riser pipes.
Figures 6-14 and 6-15 provide a graphical depiction of lead and iron concentrations, respectively, for
Well CFA-MON-A-001 where these two analytes have historically posed a particular problem.
Figures 6-16 and 6-17 provide a graphical depiction of lead and zinc concentrations, respectively, for
Well CFA-MON-A-003. After replacement of the galvanized riser pipe with stainless steel riser pipe in
CFA-MON-A-003, the lead concentration decreased below the action level suggesting that the elevated
lead and zinc concentrations were the result of galvanic corrosion (see Figure 6-16).

Anomalous levels of nitrate (i.e., levels greater than the 10-mg/L MCL) have been detected in Well
CFA-MON-A-002 (concentrations ranging from 16 to 20.5 mg/L) and CFA-MON-A-003 (ranging from
2.22 to 11 mg/L). All other wells detected concentrations of nitrate at less than, or equal to, 4 mg/L. The
issue of nitrate in the groundwater will be discussed in further detail in Section 6.2.1.

Table 6-4 provides a comparison of the maximum concentrations for detected analytes versus
background and the defined regulatory level. Cadmium concentrations have twice exceeded the EPA's
defined MCL of 5 ug/L for drinking water with a maximum concentration of 9.5 ug/L, but cadmium
concentrations did not exceed the MCL more than once in the same well. Iron concentrations have
exceeded the secondary MCL of 300 ug/L in samples collected from six wells with five wells having
recurring detections above this level. Likewise, lead concentrations have exceeded the EPA-defined
action level of 15 ug/L in samples collected from six wells with recurrences in two of the six. Aluminum
has exceeded the upper end of the secondary MCL of 200 ug/L in one well with a concentration of
501 ug/L. However, this was a single occurrence with all other detections well below the level of the
secondary MCL. Similarly, manganese has been detected in two wells, one time each, at concentrations
above the secondary MCL of 50 ug/L. Again, these were single detections with all other samples
collected from the two wells having concentrations less than 50 ug/L. Following the same logic,
chromium has been detected a single time in a sample from one well at a concentration slightly above the
MCL of 100 ug/L (the sample result was 105 ug/L), as was mercury with a single detection one time in
one well with a concentration of 3.7 ug/L as compared to the MCL of 2.0 ug/L. All other detections have
been well below the MCLs for chromium and mercury. Chloride in one sample collected from Well
LF 2-08 exceeded the secondary MCL of 250 mg/L on one occasion with a concentration of 276 mg/L.
The elevated chloride concentrations in the CFA landfill wells are attributed to upgradient impacts from
the Idaho Nuclear Technology and Engineering Center (INTEC), as discussed in Section 6.2.3.

6.2.1 Nitrate in Central Facilities Area Groundwater

Groundwater sample analytical results have shown that between July 1996 and October 2001
nitrate concentrations in wells downgradient from the former and current sewage treatment facilities have
been consistent throughout the time period. The downgradient wells include Wells CFA-MON-A-001,
CFA-MON-A-002, and CFA-MON-A-003. The nitrate concentrations (as nitrate-nitrogen) have ranged
from 1.5 to 2.25 mg/L in Well CFA-MON-A-001, from 16.0 to 20.5 mg/L in Well CFA-MON-A-002,
and from 2.22 to 11 mg/L in Well CFA-MON-A-003. This does not include those data that were rejected
during the method data validation process for analytical quality control problems. These wells have been
monitored and sampled regularly and were of concern since samples from both Wells CFA-MON-A-002
and CFA-MON-A-003 have exceeded or been equal to the EPA's MCL of 10 mg/L (refer to Table 6-4
and Figures 6-18 and 6-19). In contrast to the CFA-MON wells, the CFA landfill wells have nitrate
concentrations less than or equal to 4 mg/L.
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Figure 6-16. Lead concentrations in Well CFA-MON-A-003.
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Table 6-4. Background and regulatory levels for detected analytes.

Compound Units MDV
MCL or
SMCLa

LF2-11
Upgradient Well

ADV Backgroundb

Detections
Above

Background

Number of Wells
with Detections
Above MCL or

SMCL

Number of Wells with
More Than one

Detection Above MCL
or SMCL

Anions

Alkalinity-Bicarbonate mg/L 146 None 124 169-174 No NA NA

Chloride mg/L 276 250 137 16-27 Yes 1 0

Fluoride mg/L 0.28 4/ 2 0.18 0.3-0. 5 No 0 0

Nitrate/Nitrite mg-N/L 20.5 10 3.6 1 to 2 Yes 2 2

Sulfate mg/L 45.5 250 32.8 24-31 Yes 0 0

Common Cations

Calcium µg/L 80,700 None 62,294 43,000-46,000 Yes NA NA

Magnesium µg/L 25,800 None 17,073 15,000 Yes NA NA

Potassium µg/L 7,420 None 4,137 3,100-3,500 Yes NA NA

Sodium µg/L 57,200 None 47,892 14,000-17,000 Yes NA NA

Organic Analytes

1,1,1-Trichloroethane µg/L 1 200 0.3 NA NA 0 0

1,2-Dichloroethane µg/L 0.1 5 ND NA NA 0 0

1,2,4-Trimethylbenzene µg/L 7 None ND NA NA NA NA

1,3,5-Trimethylbenzene µg/L 4 None ND NA NA NA NA

Carbon Tetrachloride µg/L 0.3 5 ND NA NA 0 0

Chloroform µg/L 0.5 100 ND NA NA 0 0

Ethylbenzene µg/L 0.1 700 ND NA NA 0 0

Naphthalene µg/L 0.3 None ND NA NA NA NA

Toluene µg/L 22 1000 1.1 NA NA 0 0

Trichloroethene µg/L 0.2 5 ND NA NA 0 0

Xylene (total) µg/L 0.7 10,000 ND NA NA 0 0



Table 6-4. (continued).

Compound Units MDV
MCL or
SMCLa

LF2-11
Upgradient Well

ADV Backgroundb

Detections
Above

Background

Number of Wells
with Detections
Above MCL or

SMCL

Number of Wells with
More Than one

Detection Above MCL
or SMCL

Inorganic Analytes

Aluminum ug/L 501 50 to 200 46.1 10-13 Yes 1 0

Arsenic ug/L 9.6 50 2.1 2 to 3 Yes 0 0

Barium ug/L 199 2,000 170 50 to 70 Yes 0 0

Beryllium ug/L ND 4 ND N No 0 0

Cadmium ug/L 9.5 5 0.15 <1 Yes 2 0

Chromium ug/L 105 100 13.4 2 to 3 Yes 1 0

Copper ug/L 45.3 1,300*/ 31.3 <1 Yes 0 0

1,000

Iron ug/L 54,600 300 2,179 16-25 Yes 6 5

Lead ug/L 44.8 15* 3.3 1 to 5 Yes 6 2

Manganese ug/L 170 50 18.9 7 Yes 2 0

Mercury ug/L 3.7 2 ND N N 1 0

Nickel ug/L 196 None 24.9 N N NA NA

Selenium ug/L 10.8 50 2.6 <1 Yes 0 0

Vanadium ug/L 43.1 None 2.6 N N NA NA

Zinc ug/L 3,530 5,000 73 10.5-54 Yes 0 0

*The action level for lead is 15 ug/L.

a. Numbers in italics are for secondary maximum contaminant level (SMCLs).

b. Background is from two sources. Plain numbers are from Knobel, Orr, and Cecil (1992). Italicized numbers are from USGS (1999)—median and mean values.

NA = not applicable.

ND = not detected.

N = not determined.



In October 2001, a groundwater sample collected from Well USGS-083, which is located
approximately 1,220 m (4,000 ft) farther downgradient from Wells CFA-MON-A-002 and
CFA-MON-A-003, has a nitrate concentration of 0.642 mg/L. Because this is the second time that this
well has been sampled for nitrate analysis, a trend cannot be established.

A nitrogen isotope study was conducted to identify the source of the nitrate in the CFA monitoring
wells (INEEL 2002). Typical 615N nitrate values for various sources are as follows (Gellenbeck 1994;
Seiler 1996):

• Dairies and feedlots-->15 per mil

• Sewage treatment plants--9 to 14 per mil

• Fertilizers---4 to +4 per mil

• Natural sources such as organics in the subsurface--4 to 9 per mil.

The expected 615N value for an anthropogenic source of nitrate is 0 ± 4 per mil, because nitrogen
for industrial uses is usually obtained from the atmosphere.

Based on the range of 615N values, the nitrate in the CFA monitoring wells is probably derived
from sewage effluent. The much lower nitrate concentrations at the CFA landfill wells and the different
615N signature of the landfill wells suggest that the landfills are not the source of the nitrate contamination
(see Figure F-4 in Appendix F). The nitrogen isotope data for groundwater in the area of CFA indicate
that there are two distinct populations or sources of nitrate. The 615N values in the CFA landfill and
INTEC wells range from 4.66 to 6 per mil and average 5.2 per mil. The 615N values for the three CFA
monitoring wells and the CFA-1 production well range from 7.6 to 8.4 per mil and average 8 per mil.
These data indicate that the nitrate in the CFA monitoring wells and CFA-1 is enriched in the 615N
isotope relative to the upgradient wells. Although the 615N values of 8 per mil in the CFA monitoring
wells and CFA-1 are slightly lower than the typical range for 615N values of 9 to 14 per mil for sewage
treatment plants or septic system sources, two studies have shown similar values for locations
downgradient of sewage source areas (Aravena and Wassermaar 1993; Gellenbeck 1994).

6.2.2 Impacts to Central Facilities Area Landfill Wells from Other Facilities

Based on the reported results of groundwater monitoring and sampling performed for WAG 3
Group 5 (Snake River Plain Aquifer) during May and August 2001, the groundwater underlying the CFA
landfills has been impacted by former disposal practices at INTEC. The Annual INTEC Groundwater
Monitoring Report for Group 5 Snake River Plain Aquifer (2001) (DOE-ID 2002c) indicates that 1-129
was detected at concentrations at or above the 1-pCi/L MCL in two of the CFA landfill wells (LF 2-08 at
1.04 ± 0.18 pCi/L and LF 3-08 at 1.06 ± 0.19 pCi/L). In addition, I-129 was also detected in samples
collected from Wells LF 2-09, LF 2-11, and LF 3-10, at concentrations below the MCL of
0.91 ± 0.16 pCi/L, 0.98 ± 0.17 pCi/L, and 0.85 ± 0.15 pCi/L, respectively. Iodine-129 was also detected
in the CFA-1 production well at a concentration of 0.35 ± 0.08 pCi/L.

The WAG 3 Group 5 groundwater sampling also indicated that increasing concentrations of Sr-90
originating from INTEC might also be progressing toward CFA. At the current time, tritium, Tc-99, gross
beta, and Sr-90 concentrations do not exceed the MCLs in groundwater underlying CFA. For details of
the locations and concentrations of the plumes, refer to the Annual INTEC Groundwater Monitoring
Report for Group 5 Snake River Plain Aquifer (2001) (DOE-ID 2002c).
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The INTEC plumes also provide another indication of groundwater flow directions in addition to
the water-level measurements. The migration of chloride from INTEC should define groundwater flow
path(s) since chloride acts as a conservative groundwater flow tracer. The shape of the chloride plume is
consistent with a southerly groundwater flow direction (see Figure F-3 in Appendix F).

Waste Area Group 3 Group 5 has proposed an ongoing groundwater monitoring and sampling
program that will include at least annual groundwater sampling of select radionuclides in some of the
CFA wells to track their progress.

6.2.3 Groundwater-Level Evaluation to Assess Monitoring Well Needs at Landfill l

During the review of the data from the first 2 years of intensive monitoring, the Agencies expressed
concern that the current groundwater-monitoring wells might not be adequately monitoring the
downgradient area of Landfills I and III and that a new monitoring well may need to be installed
downgradient. To determine if the downgradient monitoring was adequate, it was agreed that 1 year of
monthly groundwater-level measurements would be collected from all available wells surrounding
Landfills I and III. Consequently, monthly groundwater-level measurements were collected between
October 2000 and September 2001. These measurements were used to determine groundwater flow and to
determine whether the current downgradient wells adequately monitored the area downgradient from
Landfills I and III. The wells measured included the following:

CFA-MON-A-001

CFA-MON-A-002

CFA-MON-003

LF 2-08

LF 2-09

LF 2-10

LF 2-11

LF 3-08

LF 3-09

LF 3-10

USGS-034

USGS-035

USGS-036

USGS-037

USGS -038

USGS-077

USGS-083

USGS-111

USGS-112

USGS-113

USGS-114

USGS-115

USGS-116

USGS-127

Two of these wells (LF 3-09 and LF 3-10) that are located downgradient from Landfills I and III
were not available for measurements because of well repairs or survey issues with the wells during the
time of the groundwater-level measurements. The historical groundwater-level measurements are
provided in Appendix E, as well as a summary of the maximum, minimum, and average elevations for the
historical data and well deviation survey information.

Based on the collected groundwater-level measurements, the groundwater-level elevations were
calculated for each monthly measurement event. A groundwater contour map is provided in Appendix F
that reflects the groundwater contours for the area surrounding the CFA landfills taking into account the
influences of distant wells based on extrapolation between data points. In addition, a map showing the
triangulation of groundwater vectors is provided in Appendix F.

Triangulation is the calculation of the plane surface of the aquifer water table formed from the
measured water table elevations in three wells. From this surface, the direction and magnitude of the
aquifer hydraulic gradient can be determined. The hydraulic gradient, the change in potential energy per
distance, is the main driving force that moves groundwater.

Combinations of three wells from the set of CFA aquifer wells were used to produce the
groundwater gradient rose diagrams of aquifer hydraulic gradient direction depicted in the figure in
Appendix F. For each combination of three wells, four hydraulic gradient calculations were made
corresponding to the dates Oct-00, Jan-01, Apr-01, and Jul-01. These calculations are summarized in the
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table provided in Appendix F and incorporate the USGS-developed correction factors for wells with
known borehole deviation. It should be realized that the USGS correction factors for borehole deviation
indicate a certain level of inaccuracy associated with the water levels from these wells and may affect the
hydraulic gradient calculation.

These calculations represent a "best estimate" of hydraulic gradient direction in an area of
relatively flat water table. The figure shows, for comparison, water table equipotential contour lines
prepared from the same water-level data. This figure also shows the location of the aquifer wells used in
these calculations.

However, the direction of groundwater movement can only be inferred from the triangulated
gradient direction. In a highly fractured, heterogeneous aquifer matrix such as beneath the INEEL, the
movement of groundwater can be refracted by the large, contrasting hydraulic properties of fractured and
intact basalt and sediment. In addition, choices of wells to make a triangulation can impact the calculated
results; combinations that cover a larger area appear to be more consistent with the generally accepted
south-southwest regional gradient. As indicated in Section 6.2.2, the shape of the INTEC groundwater
plumes also supports a southerly groundwater flow direction.

A review of the waste disposal history of Landfill I and the placement of the LF 3-08 and LF 3-09
monitoring wells at Landfills I and III suggests that the wells are in position to monitor the migration of
vapors from the western waste trench at Landfill I (actually located under the southeast corner of the
Landfill III cover). The western waste trench was identified as a VOC source area from a shallow soil gas
survey conducted at the landfills. The GWSCREEN modeling has shown that Landfill I does not pose a
risk to groundwater from metals that may have been disposed of in the landfill. The eastern portion of
Landfill I does not appear to be monitored by LF 3-08 and LF 3-09; however, this part of the landfill
contains predominantly construction waste. Even so, monitoring should be evaluated without making
assumptions about the distribution of contaminants within the landfill due to the uncertainty associated
with landfill contents.

6.3 Description of Landfill Moisture Monitoring Systems

A shallow time-domain reflectometer system was installed in 1996 at Landfills I and II to a depth
of 0.6 m (2 ft). New deep or vertical time-domain reflectometer systems were installed in the native soil
cover at Landfills II and III to a depth of 2.4 m (8 ft) during August and September 2000. Five existing
NATs were also used for moisture measurements. Refer to Figure 6-2 for the locations of both the
shallow and deep time-domain reflectometer arrays, as well as the NATs. For detailed information
pertaining to the landfill soil characteristics, refer to Shallow Drilling Report for CFA Landfills II and III
— FY-1988 (EG&G 1988).

6.3.1 Neutron-Probe Access Tubes

Neutron-probe access tubes (NATs) are one infiltration monitoring system used at the CFA
landfills. Five NATs are installed in Landfills II (three tubes) and III (two tubes) ranging in depth from
5.5 to 7 m (18.2 to 23 ft) bls. At Landfill II, one tube is located on the landfill (LF 2-07), with two located
adjacent to the landfill (LF 2-03 and LF 2-04). At Landfill III, one tube is on the landfill (LF 3-05) and
the second is on the edge of it (LF 3-03). Soil moisture readings were obtained at 0.3-m (1-ft) intervals.

The neutron probe indirectly measures the moisture content of soils. A fast neutron source is
lowered into the access tube, where the fast neutrons emitted by the probe are slowed by hydrogen nuclei
in the surrounding soil. A detector in the probe counts the slowed or thermalized neutrons, and the counts
are correlated to the amount of moisture in the soil. Although the primary source of hydrogen in most
soils is water, other materials that contain hydrogen (e.g., plastics and hydrocarbons) can interfere with
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the moisture measurement. The accuracy or reproducibility of the neutron-probe measurements is
generally ± 3%.

6.3.2 Time-Domain Reflectometry Arrays

The second infiltration monitoring system in place at the CFA landfills comprises time-domain
reflectometry arrays.

The time-domain reflectometer data were collected from two systems: (1) a shallow system that
collected data at 15-cm (6-in.) intervals to a depth of 0.6 m (2 ft) and (2) a deep system that collects data
from the surface to a depth of 2.4 m (8 ft). Because of problems encountered with the shallow
time-domain reflectometer systems, monitoring of the shallow arrays was discontinued in 1998. After
reviewing and analyzing the existing data in preparation for required review of the first 2 years of
intensive monitoring, it was determined that the shallow time-domain reflectometry arrays required
replacement with the new system that monitored to a deeper depth. The deep systems were installed in
later August and September 2000. Data have been collected from the deep arrays from October 2000 to
the present.

The vertical time-domain reflectrometry arrays were installed in a two- or four-step process
depending on the insertion depth of the probe. The 0- to 0.6-m (0- to 2-ft) probes were installed by first
driving a pilot rod into the ground to create a hole slightly smaller than the time-domain reflectometer
probe, then driving the probe into the hole created by the pilot rod. The deeper probes were installed in a
four-step process. First, a 10-cm (4-in.) core hole was drilled to within 0.6 m (2 ft) of the target depth of
the probe. For example, a 0.6-m (2-ft) deep core hole was drilled for the probe from 0.6 to 1.2 m (2 to
4 ft) in depth. After drilling the borehole to the appropriate depth, the pilot rod was driven into the bottom
of the borehole to create a hole for the time-domain reflectometer. The time-domain reflectometer was
then driven into the pilot rod hole. The borehole was then backfilled with material removed during the
drilling of the borehole and the clay layer was tamped down in place.

The initial shallow time-domain reflectometry arrays were installed in 1996, with monitoring
commencing in March of 1997 and continuing into September 1998. An array was not installed in the
cover of Landfill III, because modeling results indicated that infiltration through the cover and existing
material of Landfill III would be approximately two orders of magnitude less than through Landfill I and
one order of magnitude less than through Landfill II (INEL 1996). Based on the greatly reduced
infiltration expectations resulting from the shorter precipitation run-off path due to narrower width of the
landfill and the modeling results, installation of an array at Landfill III was not considered necessary.

The new deep time-domain reflectometer systems at two locations in Landfills II and III collect
data from the surface to a depth of 2.4 m (8 ft) with the data collected at 15-cm (6-in.) intervals.
Landfills II and III were selected for installation of the new time-domain reflectometry arrays because the
greatest risks for contaminant migration were associated with the wastes disposed of at those landfills.
Landfill I received primarily construction debris. The western waste trench, which is associated with
Landfill I and received wastes that were periodically ignited using flammable liquids, is actually located
under the eastern boundaries of Landfill III. Using this basis, it was determined that a time-domain
reflectometry array was not warranted at Landfill I. In addition, the time-domain reflectometry arrays at
Landfills II and III were installed in the vicinity of the existing NATs, allowing for a more direct
comparison of time-domain reflectometer data to that obtained from the NATs. With the installation of
the new time-domain reflectometer systems, monitoring of the original shallow time-domain
reflectometer systems was discontinued.

The time-domain reflectometer method determines the water content of soil using a nondestructive
technique based on measuring the dielectric constant of the soil using the propagation velocity of a pulse
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as it travels along an electromagnetic transmission line (or probe) buried in the soil (Whalley 1993). The
travel time of the pulse yields an "apparent' probe length, which is dependent upon the dielectric
properties of the medium surrounding the probe. Because free water has a dielectric constant 20 times that
of mineral matter, the dielectric constant of the soil is dominated by the contribution from soil water. The
volumetric water content of the soil is calculated from the actual and apparent probe lengths.

6.4 Historical Weather Data

The monitoring of precipitation is important because the amount of precipitation is a key factor in
determining the amount of infiltration and recharge. Historical precipitation data from the CFA weather
station are summarized to put into context the precipitation from the periods that were monitored.
Precipitation data for the winter period from November through March are summarized from 1952 to
2001 (refer to Table 6-5). The November through March period is when evapotranspiration is low, and
frozen precipitation can build up on the surface. The data show that the average amount of precipitation
during this period is 8.33 cm (3.28 in.) with a range of 2.87 to 17.12 cm (1.13 to 6.74 in.). However, the
exact timing that frozen precipitation builds up on the surface and the duration of the melting period(s)
varies from year to year. The November 1996 through March 1997 period was well above the average
precipitation. The weather data indicate that the November 1997 through March 1998 period was slightly
above average and that the November 2000 through March 2001 period was well below the average.

6.5 Moisture Monitoring Data Summary

The overall objective of infiltration monitoring at the CFA landfills is to document the
effectiveness of the landfill covers for minimizing infiltration into the landfill wastes (INEL 1997b). The
moisture content of the soil was monitored using time-domain reflectometer and neutron-probe
instruments.

Water that moves into the soil is defined as "infiltration." Water that continues to move downward
below the evapotranspiration depth of the soil profile is termed "recharge." Infiltration and recharge are
represented by an increase in water storage within a system. In addition to recharge, evapotranspiration is
a large contributor to decreasing water content in near-surface soils, moving water upward and out of the
soil. The term "drainage" refers to water movement out of a unit thickness of soil or a decrease in soil
moisture content, but does not indicate the direction of movement. Drainage is used only to evaluate the
evapotranspiration depth (see Appendix G).

The depth to which evapotranspiration is influential depends on the plants and their rooting depths,
soil types, and the meteorological conditions that are present. The evapotranspiration depth is assumed to
be 0.9 to 1.2 m (3 to 4 ft). For the evapotranspiration depth to be evaluated, enough data are necessary so
that yearly variations in moisture content in the upper part of the soil profile can be assessed to determine
the evapotranspiration depth for an average year. Based on the historical weather data previously
discussed, an average amount of precipitation between November and March is 8.33 cm (3.28 in.). The
evapotranspiration depths for the NAT locations will be based on the amount of drainage occurring at
0.3-m (1-ft) increments. The drainage from one layer to the next within the evapotranspiration zone
should steadily decrease until the zero flux boundary is reached. The depth at which drainage averaged
over the course of a year becomes nearly constant is assumed to be the evapotranspiration depth. The
evapotranspiration depth varies over the course of the year and from year to year. The determination of
the maximum evapotranspiration depth (late summer time to early fall) should be used to determine the
amount of recharge since any water above this depth is subject to removal. Refer to Appendix G for a
detailed discussion of the moisture monitoring data obtained since the installation of the new time-domain
reflectometer systems. A summary of this information along with previous monitoring is provided in the
following subsections.
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Table 6-5. Historical nrecioitation data.

Year
Precipitation

(in.)

Year
Precipitation

(in.)

Year
Precipitation

(in.)Nov. March Nov. March Nov. March

1951 1952 3.11 1968 1969 5.74 1985 1986 5.59

1952 1953 2.14 1969 1970 3.02 1986 1987 1.40

1953 1954 2.26 1970 1971 4.47 1987 1988 1.88

1954 1955 1.93 1971 1972 3.14 1988 1989 3.35

1955 1956 3.68 1972 1973 4.04 1989 1990 1.88

1956 1957 3.52 1973 1974 4.94 1990 1991 1.64

1957 1958 3.51 1974 1975 4.51 1991 1992 1.47

1958 1959 1.83 1975 1976 2.49 1992 1993 4.79

1959 1960 3.83 1976 1977 1.13 1993 1994 1.58

1960 1961 2.06 1977 1978 4.38 1994 1995 4.88

1961 1962 4.63 1978 1979 3.43 1995 1996 3.56

1962 1963 2.98 1979 1980 2.77 1996 1997 4.51

1963 1964 3.00 1980 1981 3.17 1997 1998 3.43

1964 1965 6.74 1981 1982 4.07 1998 1999 4.13

196.5 1966 2.62 1982 1983 4.01 1999 2000 2.57

1966 1967 3.11 1983 1984 3.35 2000 2001 1.80

1967 1968 2.08 1984 1985 3.93 Average 3.28

6.5.1 Neutron Probe Monitoring Data Summary

The goal for the neutron probe monitoring at the landfills is to determine the volume of water
infiltrating past the evapotranspiration or rooting depth. Water that passes through the evapotranspiration
depth may pick up contaminants in the landfill waste and carry them to a depth monitored by the NATs.
The volumes for infiltration, drainage, and recharge have been calculated for each NAT location for 1997,
1998, and 2001. Data were not collected from September 1998 to October 2000. Calculated infiltration,
recharge, and drainage for the five NATs are summarized in Table 6-6.

6.5.1.1 lnfiltration and Recharge Based on Neutron-Probe Monitoring Data. The neutron-
probe data for 1997, 1998, and 2001 indicate that recharge varies considerably from year to year. In some
years, recharge may be very low or non-existent, as was found in 2001. For 1998, recharge was calculated
using calibration equations and a water balance method, as described in Appendix A of the Post-Record
of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central Facilities Area
Landfills [, II, and III (CFA-01-, CFA-02, and CFA-03) (INEEL 2000). The neutron-probe data from
Landfill III in the winter/spring of 1997 suggest that a recharge event took place in January 1997 at
Landfill III, although neutron-probe readings were not taken in January 1997 for these NATs to confirm
this. Recharge estimates for the spring of 2001 are less than 0.64 cm (0.25 in.) for all locations except
LF 2-04 (refer to Table 6-6). The infiltration estimates for the spring of 2001 of 2.34 to 3.61 cm (0.92 to
1.42 in.) are consistent with the measure precipitation at the National Oceanic and Atmospheric
Administration (NOAA) weather station of 4.6 cm (1.8. in.).
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Table 6-6. Summary of landfill cover neutron-probe access tube monitoring results for 1997, 1998, and
2001.

Neutron Probe Location

LF 2-03 LF 2-04 LF 2-07 LF 3-03 LF 3-05
(inches (inches (inches (inches (inches
of water) of water) of water) of water) of water)

Infiltration and Recharge Estimates

1997 Winter/Spring

Recharge < 0.5a < 0.5' < 0.5a 1.03 0.63

Spring 1998 Infiltration Event

Infiltration 3.23 2.25 3.64 3.21 1.13

Recharge 2.43 1.96 2.27 1.84 0.11

Water Balance of Spring 1998 Infiltration Event

Infiltration' 3.36 3.36 3.36 3.36 3.36

Recharge 2.46 2.57 1.75 2.19 0.16

Spring 2001 Infiltration Event

Infiltration 0.92 1.42 1.19 1.31 1.07

Rechargeb < 0.25 0.30 < 0.25 < 0.25 < 0.25

Storage Analysis

Change in Storage from 8/97 to 8/98

Total 0.52 0.12 -0.03 -0.45 -1.04

Within cap -0.37 -0.53 -0.41

Within ET zone -0.52 -0.12 -0.32 -0.55 -0.60

Below ET zone 1.04 0.24 0.29 0.10 -0.43

Change in Storage from 10/00 to 9/01

Total -0.01 -0.29 -1.00 -0.24 -0.32

Within cap 0.01 0.00 -0.07

Within ET zone -0.03 -0.16 -0.09 -0.05 -0.17

Below ET zone 0.02 -0.13 -0.91 -0.19 -0.15

a. Because data from November and December 1996 were not available, a recharge event was not identified.

b. The amount of recharge is estimated to be the increase in moisture content below the evapotranspiration depth (4 ft). The

evapotranspiration depth is assumed to be 3 to 4 ft. The evapotranspiration depth can be more reliably determined after 4 years of data are

collected.

c. The intiltration was set at 3.36 in. based on the available precipitation.

ET = evapotranspiration 
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6.5.1.2 Water Storage Analysis Based on Neutron-Probe Monitoring Data. Changes in
storage refer to changes in soil moisture content over a period of time that represents a full moisture cycle
that is typically a 1-year period. Only two 1-year periods are available for analysis, August 1997 to
August 1998 and September 2000 to September 2001. Data were not collected between August 1998 and
September 2000. The loss of neutron probe monitoring data for October and November of 1997 has been
attributed to an equipment malfunction.

Change in storage for two landfill NATs (i.e., LF 2-07 and LF 3-05) for the period of August 1997
to August 1998 indicates that the covers and the entire soil column over the length of the NATs decreased
in moisture content. The change in water storage indicates that moisture content decreased within the cap
and within the evapotranspiration zone. At LF 3-05, moisture content also decreased below the
evapotranspiration depth. In contrast, two NATs (i.e., LF 2-03 and LF 2-04) located near Landfill II show
an increase in total storage but decreases in storage within the evapotranspiration zone (refer to
Table 6-6). Tube LF 3-03 located on the edge of Landfill III also showed a negative change in total water
storage. The negative changes in storage at LF 3-05, and to a lesser extent at LF 2-07, suggest that the
covers are reducing the amount of infiltration and continued drainage is drying the soil column compared
to pre-cover conditions.

6.5.2 Time-Domain Reflectometer Monitoring Summary

The monitoring of water movement or absence of infiltration through the soil cover and low-
permeability layer located 15 to 45 cm (6 to 18 in.) bls is the primary concern of the shallow time-domain
reflectometer monitoring. The deep time-domain reflectometer arrays were installed to evaluate
infiltration through the cover, evaluate the evapotranspiration depth, and to determine recharge below the
evapotranspiration depth.

6.5.2.1 lnfiltration and Recharge Through the Soil Cover Based on Time-Domain
Reflectometer Data. Infiltration and recharge calculations for 2001 are based on the amount of
infiltration and recharge during the spring, since continuous monitoring of the time-domain reflectometers
indicates that this is the only time during the year that significant moisture moved into the soil. Infiltration
calculations for the spring of 2001 show that the time-domain reflectometer results are greater than the
measured precipitation at the NOAA weather station of 4.6 cm (1.8 in.) (refer to Table 6-7). The
discrepancy between measured precipitation at the NOAA weather station and infiltration could be
attributed to calibration problems or to physical nonconformities, such as void spaces, next to the probes.
However, the data indicated that recharge was minimal, less than 0.64 cm (0.25 in.). The depth of
penetration of the wetting front was probably less than 3 ft.

Infiltration and recharge estimates were not made using the shallow time-domain reflectometer
systems for 1997 or 1998, because the systems did not have enough vertical coverage for a large
infiltration event that occurred in 1998 or to adequately determine the evapotranspiration depth.

6.5.2.2 Water Storage Analyses for the Time-Domain Reflectometer Locations.
Infiltration, drainage, and evapotranspiration affect the amount of water in storage in the soil profile.
Changes in storage were estimated for the 2.4-m (8-ft) deep time-domain reflectometers for
September 26, 2000, through September 30, 2001, for the systems at Landfill III and November 9, 2000,
through September 30, 2001, for those located at Landfill II. Changes in storage for the shallow (0- to
0.6-m [0- to 2-ft]) time-domain reflectometers were determined for the period of April to October 1997
and February to August 1998.
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Table 6-7. Summary of landfill cover deep time-domain reflectometer monitoring results for FY 2001.

Time-Domain Reflectometer Array 

LF3-East
(inches of

water)

LF3-West
(inches of

water)

LF2-North
(inches of

water)

LF2-South
(inches of

water)

Spring 2001 Infiltration Event

Infiltration

Recharge

2.12

< 0.25

2.85

< 0.25

3.86

< 0.25

NA

< 0.25

Change in Storage from 10/00 to
9/01

Total 0.07 -0.28 0.76 0.33

Within Cap 0.12 -0.09 0.08 -0.35

Within ET Zone 0.36 -0.11 0.40 -0.14

Below ET Zone -0.21 -0.21 0.37 0.45

a. The amount of recharge is estimated to be the increase in rnoisture content below the evapotranspiration depth (4 ft). The
evapotranspiration depth is assumed to be 3 to 4 ft. The evapotranspiration depth can be more reliably determined after 4 years
o f data are collected.

The four deep time-domain reflectometers showed little change in storage over the monitoring
period for the 0- to 0.6-m (0- to 2-ft) and 0- to 2.4-m (0- to 8-ft) depth intervals for the landfill caps (refer
to Table 6-7). Three of the four time-domain reflectometer locations showed a gain in storage for the 0- to
2.4-m (0- to 8-ft) depth interval over the monitoring period. However, gains in moisture content greater
than 2.5% occurred at only one interval below 0.9 m (3 ft) in both the north and south time-domain
reflectometer arrays at Landfill 11. This suggests that any recharge was slight (less than 0.64 cm [0.25 in.])
and that evapotranspiration consumed most to all of the infiltrated water for the spring 2001 snowmelt.

The shallow time-domain reflectometers showed gains in water storage for the 46- to 61-cm (18- to
24-in.) layer in both 1997 and 1998, indicating that water moved through the low-permeability layer and
into the 15-cm (6-in) layer below (refer to Table 6-8). The values for 1998 were greater than those for
1997 because of the snow buildup during 1998. The subsequent decreases in water storage at the 46- to
61-cm (18- to 24-in.) layer after the pulse of snow melt water indicate that water was lost through either
recharge or evapotranspiration. Water lost through recharge would have moved deeper into the landfill
sediments or waste; whereas water lost through evapotranspiration would have moved upward and out of
the system at land surface. Because measurements were only collected to a depth of 0.6 m (2 ft), the
ability to differentiate between water loss due to evapotranspiration or to recharge is not possible.

6.5.3 Comparison of Time-Domain Reflectometer and Neutron-Probe Data

The neutron-probe data for LF 3-05 and LF 2-07 and the deep time-domain reflectometer data trom
Landfills II and III were compared with regard to recharge estimates, depth of wetting front penetration,
and infiltration estimates for 2000 and 2001, because these NAT locations and time-domain
reflectometers are in the same proximity. The deep (0- to 2.4-m [0- to 8-ft]) time-domain reflectometer
data and the neutron-probe monitoring data from both landfills in 2001 suggest that recharge was less
than 0.64 cm (0.25 in.) on the landfills and that the wetting front in the spring of 2001 penetrated only
about 0.9 m (3 ft). In contrast to the landfill locations, LF 2-04 located off Landfill II showed a wetting
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Table 6-8. Changes in water storage within the soil cover: 04/97 to 10/97 and 2/98 to 8/98.

Change in Storage. 30 to 45 crn (18 to 24 in.) depth

1997 1998

Array +AS (in.)a -AS (in.)' +AS (in.y -AS (in.)a

Landfill I, North 0.12 -0.84 1.56 -1.08

Landfill I, South 0.30 -0.78 0.54 -0.24

Landfill I, East 0.18 -0.60 0.84 -0.42

Landfill I, West 0.30 -0.78 0.48 -0.12

Landfill II, North 0.18 -0.42 0.24 -0.12

Landfill II, South 0.54 -0.43 NAb NAb

Landfill II, East NEC -0.48 1.44 -1.02

Landfill 11, West 0.30 -0.72 1.68 -1.38

a. A positive AS within the 15-cm (6-in.) layer of soil below the compacted, low-permeability layer indicates water moved
throueh the low-permeability layer.

b. NA = not available. Data were not available for this array.

c. NE = Not estimated. Data variability obscured minor moisture content increase.

front penetration to at least 1.8 m (6 ft), indicating that the landfill covers are reducing infiltration. The
primary difference between the deep time-domain reflectometer and neutron probe measurements was
that the calculated amount of infiltration using the deep time-domain reflectometers was considerably
higher than that determined by the neutron probe and also much greater than the measured precipitation at
the CFA NOAA weather station. Part of the overestimation by the time-domain reflectometers could be
that the rapid increase in water content in mid-March 2001 is due to both the soil thaw and infiltration.
The calibration of the deep time-domain reflectometers needs to be evaluated.

The neutron probe data for LF 2-07 and the shallow (0- to 0.6-m [0- to 2-ft]) time-domain
reflectometer data from Landfill II were compared for both 1997 and 1998. In 1997, the time-domain
reflectometer data showed increases of 0.91 to 2.74 cm (0.36 to 1.08 in.) at the 0.6-m (2-ft) depth
compared to a 1.02-cm (0.40-in.) increase for the 0.6-m (2-ft) depth at LF 2-07 from January to March. In
1998, the time-domain reflectometer indicated changes of 1.21 to 8.53 cm (0.48 to 3.36 in.), as compared
to a 1.12-cm (0.44-in.) increase for the neutron-probe data from January to April. The above comparisons
suggest that the neutron-probe infiltration estimates tend to be at the low end of the time-domain
reflectometer measurement range.

6.5.4 Conclusions

The key events that appear to enhance infiltration are sudden snowmelt and greater-than-average
precipitation. The timing of the moisture increases in the landfill soil indicates that winter precipitation
and snowmelt account for most of the infiltration at the landfills. The depth of infiltration and amount of
recharge are directly related to the amount of precipitation that falls in the winter. Data from 1997, 1998,
and 2001 indicate that the landfill covers are reducing the amount of recharge, because recharge is greater
at the off-landfill monitoring locations. In drier years with less precipitation (e.g., 2001), the time-domain
reflectometer and neutron probe monitoring suggest that the landfill covers should be able to prevent
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recharge below the evapotranspiration depth. In 2001, one of the two NAT locations off the landfills had
some recharge, but none of the time-domain reflectometer or tube locations on the landfills had recharge.

6.6 Deviations to the Monitoring Work Plan

The following sections discuss the deviations to the work plan for the soil gas monitoring,
groundwater monitoring, and moisture monitoring. Also discussed are the recommendations resulting
from the review of the first 2 years of intensive monitoring, as provided in the Post-Record of Decision
Monitoring Report from 1996-1998 at Operable Unit 4-12, Central Facilities Area Landfills I, II, and III
(CFA-01, CFA-02, and CFA-03) (INEEL 2000).

6.6.1 Soil Gas Monitoring

For soil gas monitoring, the Post Record of Decision Monitoring Work Plan Central Facilities
Area Landfills I, II, and III Operable Unit 4-12 (INEL 1997b) recommended that the collection of
samples for VOC and methane analysis be performed semi-annually for the first 2 years decreasing to an
annual basis for years three through five, and a biannual basis for years six through 30. The semi-annual
sampling commenced in December 1996 and continued until the fourth round of samples was collected in
July 1998. At that time, sampling was temporarily suspended. The Post-ROD Monitoring Report
(INEEL 2000) recommended that sampling continue on a semi-annual basis through 2003 to identify any
trends. With the release of the Post-ROD Monitoring Report (INEEL 2000) imminent, sampling of the
soil gas monitoring ports restarted in August 2000 and has continued on a semi-annual basis since that
time.

6.6.2 Groundwater Monitoring

For groundwater monitoring, the Post Record of Decision Monitoring Work Plan Central Facilities
Area Landfills I, II, and III Operable Unit 4-12 (INEL 1997b) required that the collection of groundwater
samples be performed on a quarterly basis for the first 2 years decreasing to an annual basis for years
three through five, and a biannual basis for years six through 30. Quarterly groundwater monitoring
commenced in July 1996 and continued until April 1998 with the collection of the eighth round of
samples. Subsequently, samples have been collected on an annual basis with samples collected in
May/June 1999, September 2000, and October 2001. Based on recommendations proposed in the Post-
ROD Monitoring Report (INEEL 2000), Wells LF 2-10 and LF 3-09 were removed from the list of wells
sampled beginning with the October 2001 groundwater-monitoring event. In addition, monitoring of
USGS-83 was included in the annual groundwater monitoring effort with USGS-128 being installed to
monitor upgradient of Landfills I and III.

Groundwater-level measurements were to be collected monthly for the first year of intensive
monitoring decreasing to the same schedule as groundwater monitoring thereafter. As shown in Appendix
C of the Post-Record of Decision Monitoring Report from 1996-1998 at Operable Unit 4-12, Central
Facilities Area Landfills I, II, and III (CFA-01, CFA-02, and CFA-03) (INEEL 2000), water-level
measurements were collected on a monthly basis from most wells from the May 1996 timeframe until
November 1998. The collection of groundwater-level data in 1999 was sporadic with the monthly
collection of water-level measurements resuming in September 2000 and continuing until August 2001 at
which time the frequency was decreased to coincide with the annual groundwater monitoring effort. The
collection of monthly water-level measurements was done in accordance with the recommendation of the
Post-ROD Monitoring Report (INEEL 2000).
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6.6.3 Moisture Monitoring

In accordance with the Post Record of Decision Monitoring Work Plan Central Facilities Area
Landfills I, II, and III Operable Unit 4-12 (INEL 1997b), monitoring of the NATs was to be performed on
a monthly basis for the first 2 years only. No further monitoring of the NATs was required beyond that
point. The time-domain reflectometer arrays monitored moisture infiltration on a continual basis with data
from the time-domain reflectometer arrays to be downloaded on a monthly basis for the first 3 months
decreasing to a quarterly frequency thereafter.

Data collection from the NATs occurred from December 1996 through August 1998 and
October 2000 to the present. As recommended in the Post-ROD Monitoring Report (INEEL 2000), data
were collected from the NATs during periods of heavier snowmelt to ensure the viability of the landfill
caps. For the time-domain reflectometer arrays, the shallow arrays were monitored from March 1997
through September 1998, and data were collected from the deep arrays from October 2000 to the present.
Data were not collected from the time-domain reflectometer arrays from late 1998 until the installation of
the deep time-domain reflectometer arrays was completed.

6.7 Landfill Inspections

Formal inspections of the CFA landfills were conducted in 1997, 2000, and 2001. Informal
inspections were conducted in 1998 and 1999. The 1997 and 2000 inspection checklists were
subsequently transmitted to the Agencies, with the 2001 inspection included in Appendix A to this 5-year
review report. In addition, the FY 2001 Institutional Control Inspection Report for the Central Facilities
Area, Operable Unit 4-12 (DOE-ID 2001b) provides and documents the inspection of the ROD-mandated
(DOE-ID 1995) institutional controls for the CFA sites under OU 4-13, which includes the CFA landfills.

6.7.1 1997 Inspection Results

The 1997 inspection (Falconer 1997) provided that the predominant impression was that the
landfill covers were stable and well vegetated. Two specific areas of concern were identified. First, the
eastern edge of Landfill II had an unusually low grass coverage that could not be linked to the application
method due to the area running perpendicular to the seeding path. The soil was subsequently analyzed for
nutrients and found to have high pH and low organic nutrients. The area was reseeded, and a suitable
fertilizer was selected and applied. Second, the toes at Landfill III were poorly vegetated with desirable
grasses and highly vegetated with undesirable weeds. The area was reworked to promote vegetative
growth.

A check survey to evaluate weathering and subsidence was also performed as part of the 1997
inspection (Falconer 1997). The check survey indicated a uniform settling of the landfills of
approximately 2.5 cm (1 in.). This was attributed to the 15-cm (6-in.) topsoil layer not being compacted
when placed and the subsequent natural compaction associated with a full season of weather. No specific
areas of subsidence or excessive erosion were noted. The aquifer wells, soil gas wells, and NATs were
inspected when sampled quarterly, as a minimum, and were functioning properly. No significant concerns
were identified with the landfill covers, rock armor, or monitoring equipment.

It is documented that a mid-year inspection of the vegetative growth at Landfills I and III was
performed as part of the facility stormwater plan inspection in July of 1997, but no detailed results are
available.
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6.7.2 1998 Inspection Results

The previous WAG 4 program manager indicated that inspections were performed in 1998, but
documentation cannot be found in the company-maintained files. The aquifer and soil gas wells and
NATs were inspected when sampled.

6.7.3 1999 Inspection Results

Monthly inspections of vegetative growth at Landfills I and III were performed as part of the
facility stormwater plan inspections. No anomalies were noted, but in the 2000 inspection, it was noted
that a herbicide was applied in 1999. The aquifer wells were inspected when sampled.

6.7.4 2000 Inspection Results

The 2000 inspection (Smith 2000) noted non-uniform growth of vegetation and the encroachment
of Canadian thistle at all three landfills. Evidence of animal intrusion around the perimeters of the
landfills was found. Because the intrusion appeared to be in the perimeter and not into the waste, no
corrective action was taken. At Landfill II, there were some areas of erosion on the downward side of the
soil cover, with erosion on the southeast end and long eastside of Landfill III. The condition of the
time-domain reflectometer arrays at Landfills I and II was acceptable. It was noted that the locks to the
NATs at all three landfills had been cut and there was rusting of the covers to the tubes. The locks were
subsequently replaced. The institutional controls were deemed to be adequate. The results of the
topographical survey indicated very little major subsidence in the height of the caps, with the exception of
the erosion previously discussed. New time-domain reflectometers were installed in 2000.

A midyear inspection of vegetative growth at Landfills I and III was performed as part of the
facility stormwater plan inspection in June of 2000. During this inspection, it was noted that noxious
weeds required removal and eroded side slopes of the east portion of Landfill III needed to be repaired
and reseeded. The aquifer and soil gas wells and NATs were also inspected when sampled and were
determined to be functioning properly.

6.7.5 2001 Inspection Results

The 2001 inspection noted differing growth of vegetation on the covers. At Landfill I, the
vegetation was well established, while Landfill II had some areas with sparse growth and Landfill III had
even more sparsely vegetated areas. The topographical survey showed minimal subsidence in the landfill
covers, with a maximum shift of 0.073 m (0.24 ft) found at one location on Landfill I between the survey
conducted in 1997 and the survey done in 2001. The average change in the survey results for Landfills I,
II, and III are 0.034 m (0.11 ft), 0.015 m (0.05 ft), and 0.009 m (0.03 ft), respectively. The condition of
the time-domain reflectometer arrays at all three landfills was acceptable, as were the NATs. The
institutional controls were deemed adequate, as discussed in the following section. Results of the 2001
inspection, including a detailed inspection of the various wellheads, are provided in Appendix A.

A midyear inspection of vegetative growth at the landfills was performed as part of the facility
stormwater plan inspection in June of 2001. During this inspection, dead noxious weed stalks were
observed with no evidence of new thistle growth. It was noted that a herbicide had been applied in 1999
and Canadian thistle had been removed by hand in 2000. The side slopes showed some soil disturbance
from burrowing animals and animal trails. It was also noted that the density of the vegetation of the side
slopes had not reached the density of the flatter portions of the landfill, but it was effective in reducing
erosion. Reseeding of the side slopes had not taken place, but was planned for the fall of 2001.
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The aquifer and soil gas wells and NATs were inspected when sampled and were determined to be
functioning properly.

6.7.6 Fiscal Year 2001 Institutional Control Inspection Report

The WAG 4 institutional controls, as required by the Final Comprehensive ROD (DOE-ID 2000b),
were inspected in Fiscal Year (FY) 2001 to ensure that they were being maintained as required. The
description of the institutional controls for the CFA landfills, as provided in the Final Comprehensive
ROD (DOE-ID 2000b), is as follows:

"Maintain land use controls and re-evaluate at the five-vear review."

The site-specific institutional control requirements in the comprehensive ROD (DOE-ID 2000b) include
visible access restrictions (warning signs and permanent markers), control of activities (drilling or
excavating and drilling of residential drinking water wells), and publication of surveyed boundaries and
descriptions of controls in the INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a).
Signage is established in accordance with technical interpretation EA-TI-021, "Posting Warning Signs at
CERCLA Sites" (INEEL 2001).

All three landfills had permanent markers (brass caps) and institutional control signs. Other signs
posted around the landfill on the barbwire fence state "CFA Landfill Keep Out." The landfills were
fenced with a gate and had posted CERCLA signs listing the contaminants of concern, access
requirements, and a telephone number to call before entering the site. Access to the site required entrance
through the main INEEL gate, which is controlled by Site Security. Institutional control information was
submitted for inclusion in the INEEL Comprehensive Facility and Land Use Plan (DOE-ID 2001a). This
plan can be accessed on the World Wide Web at http://mceris.inel.gov/planicflup/html/wags.html.

6.7.7 Site Inspections Conclusions

Site inspections, including inspection of institutional controls and inspections of the landfill caps,
monitoring equipment, etc., have been conducted at the CFA Landfills I, II, and III. Vegetative growth
has been monitored on a semi-annual basis. As noted in the 1997 inspection report , some areas of
Landfills II and III demonstrated poor results, requiring attention to promote vegetative growth.
Photographs from the June 25, 2001, inspection that show the progress of the reseeding effort are
provided in Appendix C. Current vegetative growth is adequate based on O&M Plan requirements
(DOE-ID 2002a).

The soil covers for the three landfills were inspected to identify any areas that had been adversely
affected by erosion or subsidence. The rock armoring on the north end of Landfill II has been inspected,
as discussed in Section 6.7. No major subsidence issues with the covers or concerns with the rock armor
have been noted.

The NATs, gas-sampling boreholes, and groundwater monitoring wells are inspected when
sampled. The time-domain reflectometry array data are downloaded remotely, with the arrays visually
inspected on a quarterly basis to ensure that they are operating properly. Maintenance has been performed
as needed and all monitors are currently working properly.

A more aggressive approach to weed control and revegetation has been implemented at the NEEL.
A centralized organization is now responsible for these activities and performs annual INEEL Sitewide
inspections for noxious weeds and vegetative growth. Within that organization's purview is the
responsibility for weed control and revegetation of sites (where needed).
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7. TECHNICAL ASSESSMENT

The information provided in this technical assessment is an update of previously compiled data on
the monitoring of the CFA landfills. The initial compilation, review, and evaluation of the monitoring
efforts included data collected between 1996 and 1998. This was documented in the Post-Record of
Decision Monitoring Report from 1996-1998 of Operable Unit 4-12, Central Facilities Area Landfills I,
II, and III (CFA-01, CFA-02, and CFA-03) (INEEL 2000). Refer to that document for information
pertaining to the monitoring and sampling results collected and evaluated between 1996 and 1998.

This assessment compiles, reviews, and evaluates the monitoring data collected in support of the
CFA landfills' remedial action, including the results of groundwater samples collected during
October 2001. The data that are included in this assessment were collected as part of the monitoring
program originally established in the Post Record of Decision Monitoring Work Plan Central Facilities
Area Landfills I, II, and III Operable Unit 4-12 (INEL 1997b). The data included in this assessment are
derived from the following:

• Infiltration monitoring to monitor and evaluate water infiltration into the soil covers placed over
the waste in the landfills. The monitoring is designed to determine if the landfill covers are
operating properly and reducing the infiltration of water into and through the landfills.

• Soil gas monitoring to monitor and evaluate potential soil gas concentrations below and adjacent to
the landfills. The source of the soil gas is composed of materials placed in the landfills.

• Groundwater monitoring to monitor and evaluate whether contaminants from the landfills are
impacting the SRPA. The FSP for the post-ROD monitoring (INEL 1997c) also provides for the
monitoring and evaluation of potential impacts from the previous and current sewage treatment
facilities.

The information contained in this assessment is divided into sections that address the information,
evaluations, and conclusions based on the results of each of the three monitoring phases described above.

In addition to the monitoring, this technical assessment includes a discussion, data, and a
recommended course of action pertaining to two issues raised by the Agencies. These two issues are
described below:

1. Agency concerns about the continuing detections of nitrate in the CFA-MON-A-002 and
CFA-MON-A-003 groundwater monitoring wells. These wells are downgradient from the
previous and current sewage treatment facilities.

2. Discussions with the Agencies as to whether an additional well is necessary to adequately monitor
the SRPA downgradient from Landfills I and III.

Issues, recommendations, and follow-up actions associated with the three monitoring phases and
the two issues mentioned above are addressed in Sections 8 and 9.

7.1 Responses to U.S. Environmental Protection Agency Technical
Assessment Questions

The following sections provide responses to the three technical assessment questions, as provided
in the Comprehensive Five-Year Review Guidance (EPA 2001). These questions provide a framework for
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organizing and evaluating data and information and ensure that all relevant issues are considered when
determining the protectiveness of the remedy.

7.1.1 ls the Remedy Functioning as Intended per the Decision Documents?

The landfill covers were intended to prevent water from percolating through the landfills and
carrying contaminants from the landfills toward the aquifer below. The soil gas monitoring locations and
the groundwater-monitoring wells were designed to determine if impacts from the landfills were affecting
the SRPA.

Based on the review of the available data presented herein, all of the remedies appear to be
functioning as intended. The caps placed over Landfills I, II, and III appear to be working as designed. In
1998, recharge occurred at least to the 6.7-m (22-ft) depth of the NATs. To note, vegetation had not had a
chance to become established on the landfill covers by that time. Since the vegetation has grown on the
landfill caps and the caps have firmed, there has been very little infiltration of moisture to any depths in
the landfills. The most recent landfill cap monitoring data from the NATs and the time-domain
reflectometers have shown that in the spring of 2001 the wetting front penetrated only about 0.9 m (3 ft)
into the landfill cover. Measurements off of, but near, the landfill covers had a wetting front that
penetrated to at least 1.8 m (6 ft) bls.

Based on the data from the soil gas sampling, the system is adequately monitoring soil gas vapors
that may be emanating from the landfills. It is premature to determine whether the groundwater data
demonstrate that the groundwater-monitoring network is adequately monitoring the downgradient
groundwater wells for potential impacts to groundwater from the landfills. Further analysis of the
available data and groundwater flow is required before a final determination can be made. Additional data
may be required to support such a determination. No contaminants have been detected in the lower soil
gas-monitoring ports or in the groundwater that would indicate that contaminants from the landfills are
reaching the SRPA.

Institutional controls (i.e., fencing and signage) placed around the landfills to limit access to the
landfills have been effective so that only authorized persons are now entering the landfill areas.
Inspections of the fencing and signage confirm that all institutional controls are in place and have
remained so since they were originally constructed.

7.1.2 Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and Remedial
Action Objectives Used at the Time of the Remedy Still Valid?

The remedial action objectives for the CFA landfills include minimizing the potential for erosion
and infiltration at the landfills' surfaces, ensuring that drinking water standards are not exceeded in the
SRPA due to the migration of contaminants from the landfills, and preventing direct contact with the
landfill contents.

Based on the review of the landfill infiltration monitoring results presented in this report, the
objective of minimizing the potential for erosion and infiltration at the surface of the landfills appears to
be working as designed. The groundwater monitoring results have also shown that concentrations of
nitrates that exceed the EPA maximum contaminant levels for drinking water are not attributed to
leaching of contaminants from the landfills (refer to Section 6.2). As stated in Section 7.1.1, additional
review is required before a final determination can be made as to the possible impacts of contaminants
potentially originating from the CFA landfills on the groundwater. Based on the review of the technical
assessment data provided, the original assumptions, cleanup levels, and remedial action objectives used at
the time of the remedy are still valid.
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7.1.3 Has Any Other Information Come to Light that Could Call into Question the
Protectiveness of the Remedy?

In compiling and reviewing the landfill, soil gas, and groundwater monitoring data, no new
information has come to light that would call into question the protectiveness of the remedy. While the
overall protectiveness is not in question, several issues should continue to be monitored until the next
5-year review to ensure that the protectiveness does not change. The issues include (1) the impact of
nitrate on the groundwater downgradient from the former and current CFA sewage treatment facilities and
(2) current increases in soil gas concentrations at intermediate-depth soil gas sampling ports. These two
issues are discussed in the technical summary and are also addressed in Sections 8 and 9.
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8. ISSUES

The following are the substantive findings and issues from the current technical assessment:

1. Additional groundwater level data and moisture infiltration data are needed before it can be
concluded that all remedies completed for the CFA landfills have been operating adequately and as
designed.

2. Except for nitrate in groundwater from monitoring wells downgradient from the former and current
sewage treatment facilities, no significant issues have arisen from the groundwater sample
analytical results. The nitrate concentrations were below the MCLs in samples collected from
USGS-083 located downgradient from the CFA monitoring wells. However, nitrates have been
detected in the CFA-MON-A-002 and CFA-MON-A-003 monitoring wells at concentrations equal
to or above the MCL of 10 mg/L. The source of the nitrates in these wells is uncertain.

3. During the past 5 years, groundwater samples have been analyzed for alkalinity and anions
(including nitrate, chloride, fluoride, and sulfate). Based on review of the analytical results, no
anomalous concentrations have been detected in samples for alkalinity, chloride, fluoride, or
sulfate. The detected chloride concentrations are elevated above what would normally be expected;
however, this is attributed to upgradient impacts from INTEC.

4. Higher concentrations of iron and zinc were detected in some wells, but these higher concentrations
appear to be related to the disintegration of carbon-steel casing and galvanized riser pipes used to
complete these wells (refer to Section 6.2). The iron and zinc concentrations in the wells are
attributed to the galvanic corrosion of the well components.

5. While soil gas vapor samples from soil gas sample ports near and in the landfills have variable
concentrations, the highest concentrations of VOCs are detected in the intermediate sample port
depths of 9.1 to 11.6 m (30 to 38 ft) bls and 21.3 to 23.8 m (70 to 78 ft) bls near known fractures in
the basalt. Lower soil gas VOC concentrations have been detected in samples from the lowermost
gas sample ports at depths of 30.5 to 32.9 m (100 to 108 ft) bls. No concentrations of VOCs have
been detected in the groundwater samples collected from groundwater monitoring wells located
downgradient from the landfills, but not all detected VOCs in the gas vapor are also analyzed for in
the groundwater (e.g., freon).

6. Mostly spurious near-detection-level concentrations of organics have been observed only in
CFA-MON—A-002. This should continue to be checked for any increases in future groundwater
monitoring.

7. Based on the available results of the NAT and time-domain reflectometer moisture monitoring in
the landfills, it appears that there has not been detectable infiltration of moisture in the landfills
after 1998. This is based upon limited data and below-normal precipitation years. In 2001, the
wetting front only penetrated about 0.9 m (3 ft) into the landfills.

8. Because of potentially highly deviated wells, after collecting 1 year of monthly groundwater-level
measurements from wells located near the landfills, it is still uncertain whether the groundwater
flow direction from Landfills I and III is in a southerly to southwesterly direction. Therefore,
additional evaluation of the data, as described herein, is necessary before a determination can be
made as to whether the monitoring network is adequate to ensure that the remedial action is
protective of human health and the environment.
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9. Current reporting requirements for the monitoring results include the following:

a. Quality-assured soil gas vapor and groundwater monitoring data will be submitted no later
than 120 days from the completion of sampling.

b. Non-quality-assured data (i.e., groundwater elevations, NAT and TDR data) will be
submitted with the quality-assured data.

c. An annual monitoring report will be submitted.
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9. CENTRAL FACILITIES AREA LANDFILLS FIVE-YEAR REVIEW
RECOMMENDATIONS

The determination as to whether the remedial action implemented for the CFA landfills is
protective of human health and the environment will be deferred until additional assessment of landfill
moisture data and groundwater level data can be performed, as included in the recommendations below.
Recommendations to maintain protectiveness while looking at reasonable approaches to reducing the
life-cycle costs for the CFA landfill monitoring effort are also discussed in the following sections. To
summarize, the recommendations are as follows:

• Continue the yearly inspections of the institutional controls.

• Continue soil gas sampling on an annual basis.

• Continue groundwater monitoring on an annual basis and change it from October to September.

• Continue to monitor USGS-083 and LF3-09.

• Continue monthly moisture monitoring through September of 2003. Based upon the monitoring
results and modeling showing that the caps are minimizing precipitation infiltration into the
landfills, a decision to discontinue moisture monitoring or perform an "artificial rain" infiltration
test will be made prior to September 2003. The written results of the moisture infiltration modeling
will be included in the FY 2003 monitoring report.

• Perform digital gyroscopic deviation surveys on suspect highly deviated wells. Re-do groundwater
contour maps using this information.

• Defer the decision as to whether an additional well is required to monitor groundwater underlying
the CFA landfills until new groundwater contour maps are derived.

• Monitor detectable vapor analytes (VOCs) in the groundwater.

• Re-evaluate the source of nitrates in the groundwater using the new groundwater contour maps.

Furthermore, it is recommended that the following changes be made to the reporting requirements:

• The non-quality-assured data (i.e., groundwater elevations, NAT and TDR data) will be submitted
as part of the annual monitoring report that will be submitted. In addition to this routine data, the
FY 2002 report will include the nitrate source re-evaluation and new groundwater contour maps
based on corrected well deviations.

• The timing and requirements for the reporting of quality-assured soil gas vapor and groundwater
monitoring data are per the schedule in Figure 9-1.

• Contact the Agencies if future operation, maintenance, and monitoring activities cannot be
performed as scheduled.

A summary of the frequency and timing of all monitoring and reporting is included in Figure 9-1.
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Activity CFA Landfills Monitoring Schedulel
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Finally, it is recommended that the Post-ROD Monitoring Work Plan (INEL 1997b), the
Operations and Maintenance Plan (DOE-ID 2002a), and the Field Sampling Plan for the post-ROD
monitoring (INEL 1997c) be updated to incorporate revised INEEL procedures and requirements and to
include recommendations agreed to in this report.

9.1 Institutional Controls

It is recommended that the yearly inspection of the institutional controls be continued. An annual
report on the results of this inspection and any corrective actions taken to maintain these controls will be
submitted to the Agencies per the OU 4-13 Operations and Maintenance Plan (DOE-ID 2002a).

9.2 Soil Gas Monitoring

In the original Post-ROD Monitoring Work Plan (INEL 1997b), it was proposed that after the first
2 years of semi-annual sampling, soil gas sampling would then be reduced to an annual basis. After the
first 2 years of soil gas sample collection, it was determined that more data were needed to adequately
provide trends of soil gas data results. Consequently, soil gas samples were collected on a semi-annual
basis in 1998 and 2001. It now appears that sufficient data have been collected to look at current and
future trends in soil gas sample results. Therefore, it is recommended that the soil gas sampling be
reduced to an annual event as originally proposed in the monitoring plan. Furthermore, sampling should
be completed in early fall (i.e., September timeframe) in order to observe maximum vapor levels and to
facilitate sample collection rather than attempting to collect these data during the winter months.
Maximum vapor levels would be observed in the fall since there is less moisture infiltration that would
interfere. This will also allow for better access to the collection ports and improved working conditions,
leading to the collection of more accurate soil gas samples.

The Post-ROD Monitoring Work Plan (INEL 1997b) provided that an action level for VOCs in the
vadose zone would be established. The receptor that is to be protected from impacts from VOCs is the
SRPA for which compliance will be monitored through the analysis of groundwater samples. Monitoring
of the soil gas for VOCs is recommended until concentrations demonstrate a significant downward trend.
Because the landfill covers mitigate the primary carrier for VOCs to move through the vadose zone to the
SRPA (i.e., infiltration), there does not exist a need to establish an action level for soil gas contaminants
in the vadose zone. Monitoring of the groundwater will continue to ensure compliance with the drinking
water MCLs.

9.3 Groundwater Monitoring

The groundwater monitoring and sampling events associated with the landfills and the
downgradient monitoring and sampling of groundwater for nitrates from the former and current sewage
treatment facilities should be continued on an annual basis. With the various changes discussed in
Section 6.2, future groundwater depth-to-water measurements and sampling events will include 11 wells
that will be sampled on an annual basis. The wells proposed for these future events include the following:

LF 2-08

*LF3-10

*USGS-128

*LF 2-09 *LF 2-11 *LF 3-08 *LF3-09

*CFA-MON-A-001 *CFA-MON-A-002 *CFA-MON-A-003 USGS-083
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The current groundwater monitoring plan for WAG 4 provides for the continued annual sampling
of groundwater downgradient from the CFA former and current sewage treatment facility. It is
recommended that Well USGS-083 continue to be included in this regular sampling event to provide
better information on the nitrate level in the groundwater downgradient from CFA. It is also
recommended that LF3-09 continue to be included in this regular sampling event to provide better
information on contaminants in groundwater downgradient of Landfills I and III at least until the
groundwater contours, as discussed below, are re-evaluated.

Detectable analytes in the vapor should also be analyzed in the groundwater. These include 2-
chloroethylvinylether, acetonitrile, dichlorodifluoromethane (Freon-12), methane, and
trichlorofluoromethane (Freon-11).

In addition to the depth-to-water measurements and sampling that will be collected as part of the
groundwater monitoring conducted at the wells listed above, the following wells will also be measured for
depth-to-water but not sampled during the annual groundwater monitoring and sampling:

STF-MON-A-004 *LF 2-10 *USGS-020

USGS-036 USGS-037 USGS-038

*USGS-112 *USGS-113 *USGS-114

USGS-127 M 12S *USGS-085a

a. To be included starting in 2003.

USGS-034

USGS-077

*USGS-115

USGS-035

*USGS-111

USGS-116

The depth-to-water measurements from these additional wells will provide a broader basis of
groundwater-level elevations for the area around CFA from which more complete groundwater contour
maps can be constructed. Digital gyroscopic surveys will be performed on 16 wells in 2002 (indicated by
an asterisk in the above tables) and one well in 2003 in order to more accurately determine their
deviations. Based on the gyroscopic survey results correcting the well deviations, subsequent annual
monitoring reports will include the new groundwater contour map prepared from the corrected depth-to-
water measurements collected during the CFA landfill-sampling event.

It must also be noted that the long-term sitewide groundwater monitoring program portion of Long-
Term Stewardship has also targeted groundwater sampling from Wells CFA-MON-A-001,
CFA-MON-A-002, CFA-MON-A-003, and USGS-083 as part of that project's groundwater monitoring
program. The long-term sitewide groundwater-monitoring program is scheduled to sample sitewide wells
for the next 95 years; so monitoring for the downgradient wells from the CFA sewage treatment facilities
will be ongoing for many years. It is recommended that this groundwater monitoring continue until such
time as the nitrate levels in the groundwater are consistently below the MCL, and it is agreed upon with
the Agencies during a 5-year review that the monitoring effort can cease. No other remedial action, other
than continued monitoring, is currently proposed for dealing with the nitrate in the groundwater.

The source of nitrate contamination in the groundwater will be re-evaluated using corrected water
contour maps and recently available source information. This re-evaluation will be included in the annual
CFA landfill monitoring report.

9.3.1 Groundwater-Level Evaluation to Assess Monitoring Well Needs at Landfill l

Although two downgradient wells of Landfill I and III are now being monitored, further evaluation
of the need for another downgradient monitoring well will be deferred until the groundwater contour
maps are redone as indicated in the previous section.
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9.4 Central Facilities Area Landfill Moisture Monitoring

Based on the results of the CFA landfill moisture monitoring using the NAT, shallow time-domain
reflectometer, and deeper time-domain reflectometer data, the covers appear to be limiting movement of
water into and through the landfills. The one limiting factor to this conclusion is that a "normal" amount
of precipitation has not occurred at the landfills since the deeper time-domain reflectometers were
installed in 2000. Ideally, monitoring data would be collected during a normal or above-normal
precipitation year where "normal" is defined as an average amount of precipitation based upon historical
data. The November to June time period is the most likely time to have an infiltration event, because
winter precipitation can build up and melt suddenly, causing a large influx of water. In addition,
evapotranspiration is low until early May.

The precipitation in 2000 and 2001 has been below normal. It could take many years to obtain
sufficient moisture infiltration information. The landfill caps limit infiltration by the way they are
designed to promote water run-off and inhibit infiltration. Standing water that was observed before
placement of the caps is no longer observed and the compacted soil in the cap inhibits the rapid
movement of moisture downward. Therefore, it is recommended that the landfill moisture monitoring
program be continued through the summer of 2003 to evaluate the results and effectiveness of the landfill
covers through the end of the winter/spring snowmelt and infiltration event for this year and next.
Continuous time-domain reflectometer and monthly (except bimonthly as needed during snowmelt)
neutron probe monitoring (NAT) of the landfills would continue through September 2003 to allow for the
evaluation of recharge below the evapotranspiration depth. In addition, the calibration of the new deeper
time-domain reflectometer arrays would be evaluated in the spring of 2003 to assess the quality of the
data being obtained. The moisture infiltration monitoring data from before and after the cover was
installed would be modeled and compared. A decision on whether to continue moisture infiltration
monitoring or to perform an "artificial rain" infiltration test to simulate normal precipitation on the
landfills would be made prior to September 2003. The written results of the moisture infiltration modeling
would be included in the FY 2003 monitoring report that would be transmitted to the Agencies in
March 2004.

After the decision is made to stop infiltration monitoring, the NAT and time-domain reflectometer
sample locations will be properly abandoned and removed. As long as the landfill covers remain intact,
additional moisture infiltration monitoring should not be necessary.
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10. REMEDY PROTECTIVENESS

Based upon a review of the available monitoring data and inspection reports, a protectiveness
determination will be deferred until all the recommendations in the previous section are implemented and
reported in an annual monitoring report. The Agencies may concur at that time that the remedy for the
CFA Landfills I, II, and III is expected to be protective of human health and the environment and that
exposure pathways that could result in an unacceptable risk are being controlled.
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11. FIVE-YEAR REVIEW SCHEDULE

In accordance with the "National Oil and Hazardous Substances Pollution Contingency Plan"
(40 CFR 300), a review of the selected remedy will be conducted no less than every 5 years for sites
where contamination above risk-based concentrations is left in place. The 5-year reviews will continue to
evaluate the remedy to determine if it remains protective of human health and the environment. The
5-year reviews will be conducted for those remediated sites with institutional controls at least until 2095
(i.e., until the 100-year institutional control period expires) or until it is determined during a 5-year review
that controls and reviews are no longer necessary. As such, the next 5-year review will be conducted in
2006 based on the OU 4-13 remedial action start date of June 2001 in conjunction with all other WAG 4
sites that are subject to 5-year reviews. Reviews will continue to be conducted every 5 years thereafter
until 2095 or until such time as they are determined to no longer be necessary and discontinued with
concurrence of the Agencies. This review date may be moved up to accommodate an NEEL-wide
programmatic review of institutional controls if agreed upon by the Agencies.

In accordance with the ROD (DOE-ID 1995), institutional controls have been established at the
CFA landfills. These controls include administrative (e.g., written notification of the remedial action in
the INEEL Comprehensive Facility and Land Use Plan [DOE-ID 20010 and physical (e.g., fencing with
the landfill borders delineated through the posting of signs) controls. The landfills will be subject to
5-year reviews with restrictions remaining until 2095 or until determined to be unnecessary during the
5-year review cycles. The CFA landfills, which were remediated under the OU 4-12 ROD
(DOE-ID 1995), were rolled in under the OU 4-13 Comprehensive ROD (DOE-ID 2000b), which
consolidates and addresses all of the sites within WAG 4. As provided in the O&M Plan (INEL 1997a),
operations and maintenance of the institutional controls include, but are not limited to, the following:

• Inspection and corrective maintenance of the vegetative cover

• Inspection and corrective maintenance of the soil cover

• Inspection and corrective maintenance of the rock armoring

• Inspection and corrective maintenance of the NAT installations so long as monitoring continues

• Inspection and corrective maintenance of the time-domain reflectometer installations so long as
monitoring continues

• Inspection of institutional controls.

In addition, continued environmental monitoring will be performed as outlined in the Post Record
of Decision Monitoring Work Plan Central Facilities Area Landfills I, II, and III Operable Unit 4-12
(INEL 1997b) and the Field Sampling Plan for the Post Record of Decision Monitoring Central Facilities
Area Landfills I, II, and III Operable Unit 4-12 (INEL 1997c). These documents define the requirements
for performing the routine infiltration, vadose zone, and groundwater monitoring as required by the ROD
(DOE-ID 1995). Specific monitoring requirements include the following:

• Monitoring of the time-domain reflectometer arrays and NATs for moisture infiltration

• Monitoring of the gas-sampling boreholes for contamination in the vadose zone

• Monitoring of the groundwater wells for contamination in the SRPA.
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Well Inspection Checklist for CFA-GAS-V-007 A-86
Well Inspection Checklist for CFA-GAS-V-008 A-88
Storm Water Comprehensive Site Compliance Evaluation for July 1999 A-90
Storm Water Comprehensive Site Compliance Evaluation for April 2000 A-92
Storm Water Comprehensive Site Compliance Evaluation for April 2001 A-96
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AS REQUIRED BY,OU 4-12 OPERATING AND MAINTENANCE PLAN

Periodic Inspection of CFA Landfill Native Soi! Covers

Inspection at Landfill I Landfill II 0 Landfill III

INSPECTION ACTIVITY
INSPECTOR
SIGNATURE

INSPECTOR
DATE STATUS

OMMENTS/REOMMENDD
REPAIR

VECETATIVE COVER
• i
' . t ✓I. Inspect for nongrowth areas-

2. Inspect for sparse growth areas. 14.4...A--, ic, 0 c /
6-LthC9'?

1. Inspect for wecd encroachment. LTJEIIOJEIIMIIEIIMIIIIIIIII
SOIL COVER

I. Inspect for crosion arcas.

2 Inspect for subsidence areas or slope Movement
• f

(4 e a // c/
ic  0 0 

111111111111M
,../

e 41-2

3. !suspect for animal intmsion. 111111111 A./OW Er

ROCK ARMOg _
AM

ACtec;-+(-4-1 .44-14 14-34 Li

"." .A.4.0-

-et A - pt,.....

I. Inspeci to verify a minimum of 30_5 cm (12 in.) of rock

armor.

TIME DOMAIN REFLECTOMETER

.

I 11111. Inspect equipment cabinet to verify it is sealed.

2. Inspect interior for unusual dirt or debris. WYNNIZI. MEM.

3 I nspect the exterior and interior of ihe wother box for

deterioration and presence of moisture or water.
fa

1111

4. Inspect the solar collector barrel for condition/function.

5 Inspect and verify prescnce of guard post and TAR.

N

111/11111Mr=1111=1

/4) 17 C.)/ IIMI

SAT = Satisfactory

UNSAT = Unsatisfactory



INSPECTION ACTIVITY
INSPECTOR
SIGNATURE

INSPECTOR
DATE STATUS

COMMENTS/RECOMMENDED
REPAIR

SAT UNSAT

AQUIFER/SOIL GAS WELLS AND NEUTRON

,----NN
, ,,, ,-

/ OP 7 jC1

I

1

Recs4 i r4rt-e-tho-i-6 i--.1 r.eit...-4
A,-1,4 etc," al rtv-ec,,,,-0,-
efrcvachr.: & pA.44:...--4.-1. . , .-t.t 0--tike...1—te

' * e_ii-cp

ACCESS PROBES TUBES (NPAT)

I Inspect for integrity. tV4-Aryt714.4-4--

2 Inspect for cleanliness, - 7; ) t, {,,.)A rw - 10J13/vi r./

I inspect operating condition of lock, rust on cover. well
casing damage.

,Th ,
)6(..4trwir,- / D) OP i J

AMA T I IP 4)2-4 vv,pvli e cov...3"..L.L
ik-1.47 .4-6-1 4-1114.1._

4. Inspect guard posts around well cover to ensure they are
stablc.

--\.,4,) ,

#
INAAA--

O 1- - 7 01

/Oh ile 1

J

I

INSTITUTIONAL CONTROLS 4 E j c" ...),-4f4.46 ch eLiat.-,

1. Docunicnt fences/barricrs restrict acccss.

2. Doctuucnt signstarriers identifying they arc ill place xclAr-A--loli-Vc 1 

,

 V

Name of Inspector ‘,6_1)

Qualificationfritle

Approved
Signature

¡NEEL M&O Contractor WAG 4 licmediation Program Manager

Photographs: NJ Taken Not. Taken

TR" tia-p-64(

-:Deflr7)- lc`i 7 3

lizp3/02-



Periodic Inspection of CFA Landfill Native Soil Covers

inspection at Landfil! I ID Landfill 11 kk Landfill 111 El

INSPECTION ACTIVITY
INSPECTOR
SIGNATURE

INSPECTOR
DATE STATUS

COMMENTS/RECOMMENDED
REPAIR

SAT UNSAT

VEGETATIVE COVER

A vt-l- lo T7 (; I , 441 vix)ol1 Inspect for nongrowth areas.

2. Inspect for sparse growth areas.
i

1,.. tc. ' -Km— O 0'01 4 - A • dt la
I Inspect for weed encroachment. oervA, fojrvoi
SOIL COVER

i4-.:) /1:117/V i /1 Inspcci for erosion areas.

2. Inspect for subsidence areas or slope movement.

irt---

rw"--- /0/ ¡Vol 1/ 9ee ti-cpc šo-rv-e-1

3 . !lisped for animal intrusion. tarA ici11",1 V fl)c>sd evt ..1-cf)

ROCK ARMOR -

i 'VW

ir
jy1.4-9A... d 4.4.-4.4. ScirtA-v fx,i.

--ir..../24-, ti'itA' 1-/ td;..4_.) v

S'ee4cfc svlutl
I. Inspect to verify a minimum of 30 5 cm (12 in.) of rock

arinor.

TIME DOMAIN REFLECTOMETER 43; ...,-- ,0 , 7 01 ‘./

r7)144-,-...„...4._.1„,........44-7-Dr2,-A.;4.6#.4:2,..-6, t.e..:4-,,,,,,i_cii..-et. 0 vo,

't L',1% el—it il--/-4- A4̂ -'
A f Y 0, r'...,..--t..6.....y..e.".;I. Inspect equipment cabinet to way it is scaled.

2. Inspect interior for unusual diri or debris.
_..._.

(,0 (ff-rg,"-- )0)11)0 / :_./

3 lnspect the exterior and interior of the weathcr box for

deterioration and presence of moisture or water.
i 
c
1rn.4....4.-_ )())) -Doi ✓

4 Inspect the solar collector barrel for condition/function. i 1, l'-',

60e,./tru-14-..—

0 17 0 )

5 Inspect  and verify presence of guard post and TDR. i 0 j ) "Vol 121(141- ,'''‘,144.-e•e. .Pc'i,i'S 4..frcinA-d

SAT = Satisfactory
UNSAT = Unsatisfactory

61044,41..e1. / 2/0 . Vella)



INSPECTION ACTIVITY
INSPECTOR
SIGNATURE

INSPECTOR
DATE STATUS

COMMENTS/RECOMMENDED
REPAIR

SAT UNSAT

AQUIFER/SOIL GAS WELLS AND NEUTRON

10,, far-pv.4...... / 0)1'7)0 i te

M Q06,4 jiA.if eel-in-Ai-et apit,' 0,5
to-t-e etem .6.--e, irt51-...4,,,,,,it.-L-
f..A.4-evv"-t-.. .3. 1ir-YeAlle-eliqci Ve(..; cc-Li-

ACCESS PROBES TUBES (NPAT)

I Inspect for integrity.

2. Inspect for cleanliness.
-)" /0 r? CI ‘,7

1 Inspect operating condition of loch, rust on cover. well
casing damage. ...i

..6.- . ,
tOt .rn...LA-. /011-7/ 0/

________

1/ (ei_ I a i „,,,,,,, t I 1 c1771-2.4 et,,eivutiAz'et
_..._

4. Inspect guard posts around well cover to ensure they are
stable

INSTITUTIONAL CONTROLS

. ,.
_ i'

ArtAA--

/0 0

/Oblic )

"t... 
—

-

et- TC J. kk4p-e--41. 611 "4....e.v.-r.

'1-)611-1) - l 61 7 3I. Document fences/barricrs restrict acccss.

2. Document signs/barriers identifying they are in place. k...)44civt- /0)) lc/ i.-7

Name of Inspector

Quail ticationifitle

Approved .

) 4 74-5lc lexot

Signaturc
NEEL M&O Contractor WAG 4 Rcmcdiation Program Manager

Photographs: Et/Taken ❑ Not Takcn

Su 21:
AEI..rv -1017 3

1 /2-002-
Date



AS REQUIRED BY.OU 4-12 OPERATING AND MAINTENANCE PLAN

Periodic Inspection of CFA Landfill Native Soil Covers

inspection at Landfill I Landfill II 0 Landfill III of

INSPECTION ACTIVITY
INSPECTOR
SIGNATURE

INSPECTOR
DATE STATUS

COMMENTS/RECOMMENDED
REPAIR

SAT UNSAT

VEGETATIVE COVER

)6 /R/1/0/ 1/

ally m m 5 rmq-A area_s eyielee44-4-
-4A0tevi / 0 ,i-i )( /elf ta‘t, 14 ,g-e..

/WA kazi1444. 4,v 77)12.$1 Inspect for nongrowth areas.

2. Inspect for sparse growth areas. 40A-i-rtw"-' / OP 7/0 / I (pawsiiii I 5 6-L444, c 11.-4 144ciAliS

3  Inspect for weed encroachment
1 i .) 0
1 Gt-i7,nn..-[..A.- / op -zio II

_ya:4-i

SOIL COVER

(4,), 4-'1-- 10/17/o/
I
✓ 416,441,I Inspect for crosion areas.

2 Inspect for subsidence areas or slope movement Okro-,-- 1011-iloi ,../ it 1 044,4)4 i 1 i5 6 - S'it J.411.4.-1.1 Ns ath

3 Inspect for animal intrusion ))(t),--erv-i- I op-ilo 1 I pilLica-n4was l'Air,-44 avl on vit79_
ROCK ARMOR -

___

A/24
i. Inspect lo verify a minimum of 30 5 cm (12 in.) of rock

armor. 

TIME DOMAIN REFLECTOMETER

i-)/4:10,y)(1 4-t-, ioilki
\.."/

-1--A''''-'` 17) r, ' hA--, 4,-i-v, cl.,._ 
L

/14-S-c -ert-t---411 tfrha-- i
.17._____144‘.4-eiu-ch -0-4,4

riwevvvo 4,70,4,-. c;1.4...ttv1. Inspect equipment cabinet to versfy it is scaled.

2 Inspect interior for umisual dirt or debris. f)1,1i/,.0.'04- /OP i/f2/ t/

r.t.. 

04Z" --A44.0

3 Inspect the exterior and interior of the weather box for

deterioration and presence of moisture or water.- ArY"k' i 0/ 17101
\../

be. -new-
J. Inspect the solar collector barrel for condition/function. ' '‘AA--- a CP-110 I

/V/P))0/ j

V/ -N-44)

5 Inspect and verify presence of-guard post and TDR. 6,9A1/, zee e-.1 .11t.Ee'Li' -4-- v

SAT = Satisfactory
UNSAT = Unsatisfactory

en-r-t-Ael 4--- /2101' Acici



INSPECTION ACTIVITY
INSPECTOR
SIGNATURE

INSPECTOR
DATE STATUS

COMMENTS/RECOMMENDED
REPAIR

SAT  UNSAT

AQUIFER/SOIL GAS WELLS AND NEUTRON

/

,
/q te 64-1ilAter_kpd "-el ,A-uf ii-t-.4

kv2A--44.-0-4fr.4r.--ett_t1-<-

Pl'iNL" St( etga-,et (144---(4-4,

ACCESS PROBES TUBES (NPAT)

1 Inspecl for integrity.__

2. Inspcct for cleanliness, le/
-

')%1,-

3 Inspect operating condilion of lock, rust on cover. well

___ casing 
damage. V/

/11)/41- kcks r.k.,-- rep/m.eaL, ecer.4-
/S nt4,,i7 b4-9,tieei-

4. Inspeci guard posts around well cover to ensure ihey arc
stable.

____
tovt... .eyt.5.4s540,-6G--

INSTITUTIONAL CONTROLS
/Lia breue,,, Ai c4A-c...1 hoci2-5

i>t--tfe.4.-Yr— tie. TC.37t4V4din9I_ Docunient fences/barricrs restrict access_

2. Document signs/barriers identifying they arc in placc. 
7tt b" 54'S 1 rc s146...3 if, tty,isi.

Name of Inspector

Approved

n-if4 liti,pv-t-

eor/k -1-A-k

Signaturc

NEEL M&O Contractor WAG 4 Remediation Program Manager

S, isfactory

1Sk Unsatisfactory

0

Photographs: Taken D Not Taken

cr j

/0173

Date



t #

SURVEY COMPARISON FOR CFA LANDFILLS

Northing Easting 1997

LANDFILL I

2000 2001 Description
Delta from 1997

to 2001

2 10099.98 10100.03 4944.75 4944.90 4944.86 LF-1 FINISH GRADE 0.11

3 10100.01 10200.00 4944.06 4944.16 4944.14 LF-1 FINISH GRADE 0.08

4 10099.99 10299.98 4944.05 4944.12 4944.12 LF-1 FINISH GRADE 0.07

5 10099.98 10400.06 4944.02 4944.14 4944.10 LF-1 FINISH GRADE 0.08

6 10200.00 10499.97 4944.26 4944.35 4944.33 LF-1 FINISH GRADE 0.07

7 10200.00 10400.02 4943.36 4943.55 4943.54 LF-1 FINISH GRADE 0.18

8 10200.00 10300.04 4943.86 4944.00 4944.00 LF-1 FINISH GRADE 0.14

9 10200.00 10200.02 4943.97 4944.08 4944.07 LF-1 FINISH GRADE 0.10

10 10200.00 10100.05 4944.72 4944.85 4944.80 LF-1 FINISH GRADE 0.08

11 10300.03 10100.08 4944.75 4944.80 4944.78 LF-1 FINISH GRADE 0.03

12 10300.02 10200.11 4943.82 4943.96 4944.02 LF-1 FINISH GRADE 0.20

13 10300.01 10300.07 4943.14 4943.28 4943.26 LF-1 FINISH GRADE 0.12

14 10300.01 10400.07 4942.60 4942.86 4942.84 LF-1 FINISH GRADE 0.24

15 10300.02 10500.02 4943.36 4943.43 4943.45 LF-1 FINISH GRADE 0.09

16 10400.01 10500.03 4942.44 4942.55 4942.56 LF-1 FINISH GRADE 0.12

17 10400.02 10400.00 4942.86 4942.85 4942.90 LF-1 FINISH GRADE 0.04

18 10399.98 10299.95 4943.26 4943.31 4943.30 LF-1 FINISH GRADE 0.04

19 10400.00 10200.00 4943.89 4943.97 4943.96 LF-1 FINISH GRADE 0.07

20 10400.01 10100.03 4944.80 4944.94 4944.92 LF-1 FINISH GRADE 0.12

21 10399.98 9999.97 4945.03 4945.19 4945.22 LF-1 FINISH GRADE 0.19

22 10500.02 10000.02 4944.72 4944.89 4944.90 LF-1 FINISH GRADE 0.18

23 10500.02 10100.02 4944.54 4944.70 4944.72 LF-1 FINISH GRADE 0.18

24 10500.01 10200.02 4944.03 4944.10 4944.10 LF-1 FINISH GRADE 0.07

25 10499.94 10299.92 4943.12 4943.22 4943.22 LF-1 FINISH GRADE 0.10

26 10500.78 10401.56 4943.12 4943.08 4943.10 TOP OF CONCRETE -0.02

27 10499.97 10499.95 4942.14 4942.21 4942.21 LF-1 FINISH GRADE 0.07

28 10599.97 10399.97 4942.60 4942.68 4942.72 LF-1 FINISH GRADE 0.12

29 10599.96 10299.95 4943.15 4943.21 4943.22 LF-1 FINISH GRADE 0.07

30 10599.97 10199.98 4943.49 4943.65 4943.61 LF-1 FINISH GRADE 0.12

31 10600.04 10100.03 4943.72 4943.92 4943.90 LF-1 FINISH GRADE 0.18

32 10599.94 9999.97 4944.00 4944.17 4944.15 LF-1 FINISH GRADE 0.15

33 10600.02 9900.01 4943.22 4943.38 4943.41 LF-1 FINISH GRADE 0.19

34 10699.97 9899.99 4944.11 4944.23 4944.19 LF-1 FINISH GRADE 0.08

35 10700.00 9999.99 4943.14 4943.29 4943.29 LF-1 FINISH GRADE 0.15

36 10700.04 10100.02 4942.97 4942.92 4942.90 LF-1 FINISH GRADE -0.07

37 10699.95 10199.96 4942.44 4942.54 4942.54 LF-1 FINISH GRADE 0.10

38 10700.00 10299.98 4942.47 4942.60 4942.59 LF-1 FINISH GRADE 0.12

39 10699.99 10400.02 4941.92 4942.03 4942.04 LF-1 FINISH GRADE 0.12

40 10799.99 10299.99 4942.21 4942.31 4942.30 LF-1 FINISH GRADE 0.09

41 10800.00 10199.99 4942.38 4942.50 4942.50 LF-1 FINISH GRADE 0.12

42 10800.02 10100,02 4942.88 4943.04 4943.01 LF-1 FINISH GRADE 0.13

43 10800.00 10000.00 4943.33 4943.43 4943.43 LF-1 FINISH GRADE 0.10

44 10800.06 9900.01 4943.86 4943.99 4943.97 LF-1 FINISH GRADE 0.11

45 10900.04 9900.01 4943.50 4943.65 4943.64 LF-1 FINISH GRADE 0.14

46 10899.98 9999.99 4943.16 4943.21 4943.20 LF-1 FINISH GRADE 0.04

Maximum 0.02 <-•'a14-

Minimum -0.07 ,

Average 0.11

St Dev 0.06

A-9



SURVEY COMPARISON FOR CFA LANDFILLS
LANDFILL II

Northing Easting 1997 2000 2001 Description Delta from 1997 to 2001
2 10100.02 13299.84 4936.64 4936.61 4936.61 LF-2 FINISH GRADE -0.03

3 10100.00 13400.03 4936.15 4936.22 4936.17 LF-2 FINISH GRADE 0.02
4 10100.01 13499.96 4935.94 4936.02 4935.99 LF-2 FINISH GRADE 0.05
5 10099.99 13600.03 4935.63 4935.67 4935.67 LF-2 FINISH GRADE 0.04
6 10100.00 13699.99 4935.35 4935.43 4935.41 LF-2 FINISH GRADE 0,06
7 10099.99 13800.03 4935.40 4935.43 4935.38 LF-2 FJNISH GRADE -0.02
8 10099.97 13900,04 4935.59 4935.64 4935.63 LF-2 FINISH GRADE 0.04

9 10100.03 13999,98 4934.48 4934.57 4934.56 LF-2 FINISH GRADE 0.08
10 10199.99 14000.00 4933.84 4933.91 4933.91 LF-2 FINISH GRADE 0.07
11 10199.99 13900.01 4934.83 4934.89 4934.83 LF-2 FINISH GRADE 0.00
12 10200.03 13799.96 4934.84 4934.95 4934.89 LF-2 FINISH GRADE 0.05
13 10200.01 13699.98 4934.92 4934.92 4934.87 LF-2 FINISH GRADE -0.05
14 10199.99 13600.03 4935.14 4935.20 4935.13 LF-2 FINISH GRADE -0.01
15 10200.00 13499.99 4935.60 4935.67 4935.65 LF-2 FINISH GRADE 0.05
16 10200.02 13399.94 4935.87 4935.94 4935.89 LF-2 FINISH GRADE 0.02
17 10199.97 13300.03 4936.19 4936.26 4936.24 LF-2 FINISH GRADE 0.05

18 10200.00 13199.99 4936.69 4936.79 4936.76 LF-2 FINISH GRADE 0.07
19 10300.01 13199.99 4936.95 4936.93 4936.93 LF-2 FINISH GRADE -0.02
20 10300.01 13299.97 4935.58 4935.57 4935.53 LF-2 FINISH GRADE -0.05
21 10299.98 13400.03 4935.01 4935.08 4935.04 LF-2 FINISH GRADE 0.03
22 10301.44 13497.38 4934.96 4934.99 4934.89 LF-2 FINISH GRADE -0.07
23 10299.98 13600.02 4935.08 4935.18 4935.15 LF-2 FINISH GRADE 0.07
24 10299.98 13700.03 493445 4934.53 4934.48 LF-2 FINISH GRADE 0.03
25 10299.94 13800.05 4934.01 4934.01 4934.08 LF-2 FINISH GRADE 0.07
26 10299.93 13900.04 4931.11 4931.22 4931.17 LF-2 FINISH GRADE 0.06
27 10400.03 13799.98 4933.41 4933.51 4933.48 LF-2 FINISH GRADE 0.07
28 10400.01 13699.98 4934.18 4934.18 4934.17 LF-2 FINISH GRADE -0.01
29 10399.95 13600.06 4934.24 4934.31 4934.29 LF-2 FINISH GRADE 0.05
30 10399_97 13600.01 4934.24 4934.49 4934.46 LF-2 FINISH GRADE 0.22
31 10400.04 13499.93 4934.40 4934.49 4934.46 LF-2 FINISH GRADE 0.06
32 10400.10 13399.81 4934.80 4934.90 4934.88 LF-2 FINISH GRADE 0.08
33 10400.04 13299.94 4935.24 4935.30 4935.28 LF-2 FINISH GRADE 0.04
34 10400.02 13199.95 4936.97 4937.01 4936.98 LF-2 FINISH GRADE 0.01
35 10500.00 13200.01 4937.01 4937.05 4937.10 LF-2 FINISH GRADE 0.09
36 10500.03 13299.95 4935.35 4935.51 4935.54 LF-2 FINISH GRADE 0.19
37 10499.98 13400.03 4934.33 4934.43 4934.43 LF-2 FINISH GRADE 0.10
38 10499.95 13500.05 4934.02 4934.26 4934.23 LF-2 FIN ISH GRADE 0.21
39 10499.98 13600.01 4934.16 4934.24 4934.26 LF-2 FINISH GRADE 0.10
40 10500.02 13699_99 4933.48 4933.62 4933.61 LF-2 FINISH GRADE 0.13
41 10500.06 13799.98 4932.50 4932.62 4932.62 LF-2 FINISH GRADE 0.12
42 10599.99 13800.00 4926.46 4926.58 4926.55 LF-2 FINISH GRADE 0.09
43 10600.05 13699.97 4931.34 4931.39 4931.38 LF-2 FINISH GRADE 0.04
44 10600.01 13599.99 4933.11 4933.18 4933.17 LF-2 FINISH GRADE 0.06
45 10599.98 13500.02 4933,70 4933.84 4933.82 LF-2 FINISH GRADE 0.12
46 10599.99 13399.99 4934.10 4934.08 4934.10 LF-2 FINISH GRADE 0.00
47 10600.05 13299.95 4934.60 4934.71 4934.70 LF-2 FINISH GRADE 0.10
48 10600.00 13199.99 4936.81 4936.91 4936.89 LF-2 FINISH GRADE 0.08
49 10700.00 13200.00 4938.49 4938.57 4938.53 LF-2 FINISH GRADE 0.04
50 10700.04 13299.96 4935.88 4936.06 4935.96 LF-2 FINISH GRADE 0.08
51 10699.99 13399.98 4933.77 4933.82 4933.75 LF-2 FINISH GRADE -0.02
52 10699.93 13500_06 4932.02 4932.21 4932.11 LF-2 FINISH GRADE 0.09
53 10700.02 13599.99 4928.11 4928.24 4928.17 LF-2 FINISH GRADE 0.06
54 10700.03 13700.08 4922.00 4922.03 4922.02 LF-2 FINISH GRADE 0.02
55 10799.84 13500.12 4923.69 4923.91 4923.91 LF-2 FINISH GRADE 0.22
56 10800.12 13399_89 4929.94 4930.13 4930.14 LF-2 FINISH GRADE 0.20
57 10799.99 13300.04 4933.42 4933.55 4933.51 LF-2 FINISH GRADE 0.09
58 10800.01 13200.01 4936.45 4936.56 4936.57 LF-2 FINISH GRADE 0.12
59 10900.04 13199.97 4934.49 4934.57 4934.47 LF-2 FINISH GRADE -0.02
60 10900.05 13299.96 4928,73 4928.76 4928.74 LF-2 FINISH GRADE 0.01

61 10999.96 13300.04 4929.22 4929.16 4929.13 LF-2 FINISH GRADE -0.09
62 11000.02 13200.00 4933.95 4934.06 4934.03 LF-2 FINISH GRADE 0.08
63 11100.09 13200.02 4932.30 4932.09 4931.98 LF-2 FINISH GRADE -0.32
64 11099.95 13300.01 4926.08 4926.21 4926.09 LF-2 FINISH GRADE 0.01

Maximum 0.22
Minimum -0.32
Average 0.05
St Dev 0.08
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SURVEY COMPARISON FOR CFA LANDFILLS
LANDFILL III

SURVEY COMPARISON FOR CFA LANDFILLS

LANDFILL III

Point # Northing Easting 1997 2000 2001 Description Delta from 1997 to 2001

2 10300.03 9699.97 4945.68 4945.73 4945_72 LF-3 FINISH GRADE 0.04

3 10299.99 9600.03 4946.02 4946.08 4946.08 LF-3 FINISH GRADE 0_06

4 10400.02 9599.97 4946.19 4946.17 4946.14 LF-3 FINISH GRADE -0.05

5 10399.98 9700.02 4945.61 4945.71 4945_70 LF-3 FINISH GRADE 0.09

6 10399.97 9800.00 4944,53 4944.52 4944.52 LF-3 FINISH GRADE 0.02

7 10500.04 9800.00 4945.19 4945.27 4945_27 LF-3 FINISH GRADE 0.08

8 10499.99 9700.00 4945.57 4945_75 4945.70 LF-3 FINISH GRADE 0.13

9 10499.93 9600.05 4946_16 4946.20 4946.14 LF-3 FINISH GRADE -0.02

10 10600.05 9599.98 4946.11 4946.15 4946.15 LF-3 FINISH GRADE 0.04

11 10599.95 9700.01 4945_58 4945.60 4945.56 LF-3 FINISH GRADE -0.02

12 10600.01 9800.00 4945.14 4945.20 4945_24 LF-3 FINISH GRADE 0.10

13 10699.95 9800.00 4945_04 4945.02 4945.08 LF-3 FINISH GRADE 0.04

14 10700.06 9699.98 4945.66 4945.70 4945.72 LF-3 FINISH GRADE 0.06

15 10700.06 9599_98 4946.08 4946.16 4946.15 LF-3 FINISH GRADE 0.07

16 10699.98 9500.00 no data 4944.79 4944.77 LF-3 FINISH GRADE -0.02.

17 10800_01 9500.01 no data 4946.38 4946.41 LF-3 FINISH GRADE 0.03--

18 10799.94 9600_02 4946.05 4946.10 4946.12 LF-3 FINISH GRADE 0.07

19 10800.07 9699.99 4945,21 4945.31 4945.34 LF-3 FINISH GRADE 0,13

20 10799.91 9800_01 4944.90 4945.01 4945.03 LF-3 FINISH GRADE 0.13

21 10899_98 9800.01 4944.87 4944.94 4944.94 LF-3 FINISH GRADE 0,07

22 10900.06 9699.99 4945.40 4945.41 4945.45 LF-3 FINISH GRADE 0.05

23 10899.97 9600_02 4945.84 4945.56 4945_87 LF-3 FINISH GRADE 0.03

24 10899_95 9500.03 4946.47 4946.37 4946.56 LF-3 FINISH GRADE 0_09

25 10999.97 9500.01 4946_13 4946.17 4946.20 LF-3 FINISH GRADE 0.07

26 10999_93 9600.03 4946.01 4945_93 4945.98 LF-3 FINISH GRADE -0.03

27 11000.02 9700.00 4945_00 4945.07 4945.08 LF-3 FINISH GRADE 0.08

28 11000_06 9799.97 4944.42 4944_52 4944.56 LF-3 FINISH GRADE 0.14

29 11100.04 9700_00 4944_03 4944.09 4944.11 LF-3 FINISH GRADE 0.08

30 11099.98 9600.00 4945_58 4945.62 4945.68 LF-3 FINISH GRADE 0.10

31 11100_01 9500.02 4946.00 4945.96 4946.03 LF-3 FINISH GRADE 0.03

32 11200.01 9500_00 4945.82 4945.79 4945.85 LF-3 FINISH GRADE 0.03

33 11200.04 9599.99 4945.31 4945.35 4945.35 LF-3 FINISH GRADE 0,04

34 11199.97 9700_01 4942.58 4942.71 4942,71 LF-3 FINISH GRADE 0.13

35 11299.97 9600.02 4944.57 4944.64 4944.65 LF-3 FINISH GRADE 0,08

36 11299.99 9499.99 4945.27 4945.35 4945.38 LF-3 FINISH GRADE 0.11

37 11399_99 9500.01 4944.90 4944.97 4944.97 LF-3 FINISH GRADE 0.07

38 11399.95 9600.01 4944.38 4944.49 4944.41 LF-3 FINISH GRADE 0.03

39 11500_04 9600.01 4944.17 4944.26 4944.17 LF-3 FINISH GRADE 0.00

40 11500.06 9500.00 4944.54 4944.56 4944.58 LF-3 FINISH GRADE 0.04

41 11600_00 9500.00 4944.62 4944.57 4944.52 LF-3 FINISH GRADE -0.10

42 11600.06 9599.99 4943.87 4943.97 4943.91 LF-3 FINISH GRADE 0.04

43 11700.02 9600.02 4943.60 4943.67 4943.57 LF-3 FINISH GRADE -0.03

44 11699.98 9500.00 4944.27 4944.28 4944_19 LF-3 FINISH GRADE -0.08

45 11799.95 9500.01 4944.05 4944.07 4943.97 LF-3 FINISH GRADE -0.08

46 11800.04 9600.24 4943,37 4943.25 4943.27 LF-3 FINISH GRADE -0.10

47 11900.00 9600.02 4943.46 4943.28 4943_33 LF-3 FINISH GRADE -0.13

48 11899.96 9500.02 4943.92 4943_86 4943.93 LF-3 FINISH GRADE 0,01

49 12000.06 9500.04 4943.78 4943.69 4943_67 LF-3 FINISH GRADE -0.11

50 11999.99 9599.98 4943.28 4943.08 4943.13 LF-3 FINISH GRADE -0.15

51 12100.01 9600.02 4943_03 4942.74 4942.90 LF-3 FINISH GRADE -0.13

52 12100.00 9499.99 4943.66 4943_39 4943.60 LF-3 FINISH GRADE -0.06

53 12200.03 9500.00 4943_38 4943.45 4943.51 LF-3 FINISH GRADE 0.13

54 12200.04 9600.01 4942.72 4942.81 4942_83 LF-3 FINISH GRADE 0.11

55 12300.00 9600.00 4942,58 4942.60 4942.63 LF-3 FINISH GRADE 0.05

56 12299.96 9500.00 4943.43 4943.57 4943_51 LF-3 FINISH GRADE 0.08

57 12400.02 9500.00 4943,08 4943.02 4943.02 LF-3 FINISH GRADE -0.06

58 12399_97 9599.99 4942.08 4942_17 4942.17 LF-3 FINISH GRADE 0.09

59 12499.94 9599_99 4941.85 4941.87 4941.88 LF-3 FINISH GRADE 0.03

60 12500.00 9500.00 4943.21 4943_25 4943.20 LF-3 FINISH GRADE -0_01

61 12600.04 9400_01 4944.48 4944.58 4944.54 LF-3 FINISH GRADE 0.06

62 12599.91 9499.95 4943,38 4943_50 4943.50 LF-3 FINISH GRADE 0.12

63 12600.09 9600_03 4942.04 4942.22 4942.14 LF-3 FINISH GRADE 0.10

Maximum 0.14

Minimum -0.15

Average 0.03

St Dev 0.07

Q. r3L14-t fyvvyv aoco aa 2.et I
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Well Narne Well ID Status Alias Date Inspecte

CFA-1

•

93

"
-

Active CFA-1 3-May-01

CFA-2 94 Active CFA-2 34.1lay-01

CFA DISPOSAL WELL 95 3-May-01

COREHOLE 2A 97 31-May-01

DH-1B 147 6-Jun-01

DH-2A 148 6-Jun-01

INEL-1 186 25-May-01

LF2-01 189 Active LF2-01 30-May-01

LF2-02 190 Active LF2-02 30-May-01

LF2-03 191 Active LF2-03 30-May-01

LF2-04 192 Active LF2-04 30-May-01

LF2-05 193 Active LF2-05 30-May-01

LF2-06 194 Active LF2-06 30-May-01

LF2-07 195 Active LF2-07 30-May-01

LF2-08 196 Active LF2-08 30-May-01

LF2-09 197 Active LF2-09 30-May-01

LF2-10 198 Active LF2-10 30-May-01

LF2-11 199 Active LF2-11 30-May-01

LF3-01 200 Active LF3-01 31-May-01

LF3-02 201 Active LF3-02 31-May-01

LF3-03 202 Active LF3-03 31-May-01

LF3-04 203 Active LF3-04 31-May-01

LF3-05 204 Active LF3-05 31-May-01

LF3-06 205 Active LF3-06 31-May-01

LF3-07 206 Active LF3-07 30-May-01

LF3-08 207 Active LF3-08 30-May-01

SITE 06 274

SITE-14 276

SITE-17 278 25-May-01

CFA-633 633 Abandoned CFA-633 3-May-01

CFA-640-E 634

CFA-664-A 635 Abandoned CFA 664 A 3-May-01

CFA-664-B 636 Abandoned CFA 664 B 3-May-01

CFA-664-C 637 Abandoned CFA 664 C 3-May-01

CFA-666-A 638 Abandoned CFA 666 A 3-May-01

CFA-666-B 639 Abandoned CFA 666 B 3-May-01

CFA-674 640 Abandoned CFA 674 3-May-01

CFA-682 641

CFA-690-A 642 Abandoned CFA 690 A 3-May-01

CFA-690-B 643 Abandoned CFA 690 B 3-May-01

EBR1-WP 644 19-Jul-10

LF3-11A 721 Abandoned LF3-11A 31-May-01

LF3-11 722 Active LF3-11 314vlay-01

LF2-12 724 Active LF2-12 30-1May-01

nments

#,MUWiar
Inside pumphouse

Inside pumphouse

)(2/01
Owner Lock T - Key. Numb

"*Rivanatemourassol* 111ME
u.s . Navy NA
NF NA

no surface trace U.S. DOE NA
American 5100 lock

USGS controlled?? American lock 20

USGS controlled, Master lock 2640

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

NF

Not visitECI (IgriGS Admirl contrcl)
Not visited (USGS Admin controb

USGS lock replaced with American 5100???

No surface trace, french drain

NF

NF

NF

American
American
Master
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American
American

5100
20

2640
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100

American 5100
NA

No surface trace, french drain

No surface trace, french drain

No surface trace, french drain

No surface trace, french drain

No surface trace, french drain

No surface trace, french drain

NF

NF

NF

NF

NF

NF

NF

NA
NA
NA
NA
NA
NA

No surface trace, french drain NF NA
No surface trace, french drain NF NA
Can not access area behind building NF NA
3.5 in PVC well cs w/unlockable cap NF NA
Welded shut DOE NA
Not lockable, well head-incomplete, can nat be capped DOE American 5100



1;'''
--,
t.,..)

LF2-12A 725

t.-444-4M
Perm Abandoned

OkligliotZtV
LF2-12A 30-May-01

. ''"1W • ''' '''
.doned, 1 ft concrete aband. Pad NF NA

LF3-09 725 Active LF3-09 uurrently being rnaintained

LF3-10 727 Active LF3-10 30-May-01 Needs wellhead completion, surface casing needs fixed American 5100
CFA-641 870 Abandoned CFA 641 3-May-01 No surface trace, french drain NF NA
C FA-654 871 Abandoned CFA 654 3-May-01 No surface trace, french drain NF NA
CFA-IDHW-37 881 Active 10-May-01 No surface trace, french drain NF NA
CFA-MON-A-001 1077 Active 3-May-01 DOE American 5100
CFA-MON-A-002 1078 Active 7-May-01 vvestinghouseAmerican 5100
CFA-MON-A-003 1089 Active 7-May-01 DOE American 5100
CFA-SCI-V-009 1139 NF

CFA-NF-V-009 1156 7-May-01 nf American 5100
CFA-NF-V-011 1157 7-May-01 Abandoned, only concrete pad remains DOE

CFA-GAS-V-004 1254 Active GSP1-1A 3-May-01 NF American 5100
CFA-GAS-V-005 1255 Active GSP2-1 2-May-01 NF American 5100
CFA-GAS-V-006 1256 Active GSP2-2 3-May-01 NF American 5100
CFA-GAS-V-007 1257 Active GSP3-1 3-May-01 NF American 5100
CFA-GAS-V-008 1258 Active GSP3-2 3-May-01 NF American 5100



Well Inspection Checklist
Well ID: 9 Wen Name: CP A - 1
Date of Inspection: S /1dr) I Purpose of inspection (check one)
Location/Directions to the well: Institutional control

`N• Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc Easting: 3 9 32 g 2_
If yes, describe how, where, and what it says: Northing: ,48-a. l en 7

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present

1If yes is it securely attached to the casing
How is it attached (circle one) Welded Bolted
Describe the condition of the cap

Can well be accessed without unlocking, and if so, how (ie unbolt the cap)

Locks Yes No Electrical Yes No
Is the well kicked upon departure Is an electrical plug present
Identify the condition of the lock What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number

Protective Posts Yes No Photographs Yes No
Are protective posts present Was the well photographed
If yes, are post paintedjellow What camera was used
If yes, how many (circle one) 1 2 3 4 5 Which smart card are thephotos on 1 2 3
Is at least one post removable List the photograph numbers
Describe the condition of the posts

Materials Yes No More materials Yes No
Ts a water access line present Is a discharge line present
If yes, what diameter is it If yes, what diarneter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point . Yes No
Is the water level measuring point marked Surface Pad Yes No
If yes, how Is a concrete pad present
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad
Stick up of well casing stick up abbve the pad Survey Yes No
Stick up of water access pipe above the pad Is a survey (brass) marker present
Stick up of water discharge pipe above the pad If yes, what is recorded

Describe the general condition of the well

Additional comments/Other hazards at the well cFr4- ! A e p.e_ gi r ÷ c, /7-c, fe s I ICke q bet ek 24444p 1.-cpcce_
0-4..v, 4- 4-.,3 4,,,, re, , 1 redid -4- -r 4 e.k. s r,-1- A e- ' 7)) Turf.. Z, t aid tr,.....-v .s.,-......... , .../.._ 4 ' e 5
leuSet- a C-1.4_ s .... 1,31.A_ •

Checklist prepared by (print) (2. G ar. c ( ., Checklist reviewed by (p int ) 1,!./_eyi 4. f I 2cif. 62V
Signature Datec i to 1 o I

,,,,
Signature: 1,1/4.)e,,Ar_90(:)0 (641F0pli I Date: 574t.)1
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Well Inspection Checklist
Well ID: .) LI Well Name: Cf. A - 1-
Date of Inspection: s ")1c$ 1 Purpose of inspection (check one)
Location/Directions to the well: Institutional control

---,‘ Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc Easting: 3 co_ owg
If yes, describe how, where, and what it says: Northing: ,-k rs 2. k '-14-1 -1,

Projection: -CUM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present

'",If yes is it securely attached to the casing
How is it attached (circle one) Welded Bolted
Describe the condition of the cap

Can well be accessed without unlocking, and if so, how (ie unbolt the cap)

Locks Yes No Electrical Yes No
Is the well locked upon departure Is an electrical plug present
Identify the condition of the lock What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number

Protective Posts Yes No Photographs Yes No
Are protective posts present Was the welI photographed
If yes, are post painted yellow What camera was used
If yes, how many (circle one) 1 2 3 4 5 Which smart card are the photos on 1 2 3
Is at least one post removable List the photograph numbers
Describe the condition of the posts - -

Materials Yes No More materials Yes No
Is a water access line present Is a discharge line present
If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring point marked Surface Pad Yes No
If yes, how Is a concrete pad present
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad
Stick up of well casing stick up above the pad Survey Yes No
Stick up of water access pipe above the pad Is a survey (brass) marker present
Stick up of water discharge pipe above the pad If yes, what is recorded

Describe the general condition of the well

Additional comments/Other hazards at the well 1,)-e_l 1 4 f, is 4-. .e. frt on, cm a c c..t sc, 6I-e pun kio.AAe.....
Checklist prepared by (print) 12_ Ge.,r ..,,. 4% Checklist reviewed by ( rint) , 2 A j 3-,,i tew
Signature: q.),,.....,-,..44.-- ' Date: Cl io 1 ot Sio ature: CA-) Date: 57/t/o 1
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Well Inspection Checklist
Well ID: 11'1 I Well Name: L F 2 — cf) /,
Date of Inspection: 5732#5 I Purpose of inspection (check one)
Location/Directions to the ell: S. 5.1, 4-€.....4 4 je -1- Institutional control

4-1-outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc 1...."'"" Easting: 341-3 67 3 V
If yes, describe how, where, and what it says: ",jr...i i...7 ,,d Northing: i-pg 22- /7
41- v.J.e../( 4e4.1 orp z-F-- 2 ̂ r Projection: UTM
/4 6.V2719 2. 3 R. 29 -i-ii 3 / .47 &.4. '7'9 3/ .c), Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present 1..----

1If yes is it securely attached to the casing ,---""

ZOtHow is it attached (circle one) Welded
Describe the condition of the ✓cap cl- /6 Vie - /44_ e.—k,..1/ crfp,75.,..2.40,

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) iv ,e)

Locks Yes No Electrical Yes , No
Is the well locked upon departure 4---•---- Is an electrical plug present e..-
Identify the condition of the lock N 2G) What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number .1(1./3 /1.1"....L t‘,/..<.... ..e/e...-i, ,e•-'S f..4- 4-.0-4.44 it.,

"ii."4 L ck-- .41‘",›
Protective Posts Yes No Photographs Yes No
Are protective posts present t.../ Was the well photographed ....

If yes, are post painted yellow c., What camera was used cz....rayo""&
If yes, how many (circle one) 1 2 0 4 5 Which smart card are the photos on ‘..) 2 3
Is at least one post removable ..--- List the photograph numbers
Describe the condition of the posts Li. 50.7. 49 ti- /1> Lag1/42*- i.,....." 44.1

Materials Yes
N./

More materials Yes No
Is a water access line present Is a discharge line pres t .../
If yes, what diameter is it If yes, what diamete
If yes, what material type ircle one)
stainless steel galv ' ed steel PVC other

If yes, what mate ' type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring p marked ‘,.."- Surface Pad Yes No
If yes, how Is a concrete pad present ...------

Stick up Inches If yes, describe the condition 2ci- Ciett--/-0--
Stick up of surface casing above concrete pad

-—-- 

Stick up of well casing stick up above the pad ( el- 44 , 0 Survey Yes No
Stick up of water access pipe above the pad

,.—
Is a survey (brass) marker present t....."

Stick up of water discharge pipe above the pad ---- If yes, what is recorded i... F 7_ - (

Describe the general condition of the well t.A. 5. ,,,,.„ 0, ,.„,,,o, ,e, , „..., --- ' a & sk„.../ ,..-041,/
e.„4-5,...0

Additional comments/Other hazards at the well

Checklist prepared by print) 6- 1,-) V4t-101.-,y Checklist reviewed by . al, ,, -Ai cie...1 i jn 1 la 1
Si ttre: - rt. 0 qr e•• 21 Date: ( _ /OlSignature: t_Datbj
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Well ID: 189

Wcll Name:LF2-

Date:May 30, 2001

File Name:CFA\189 may :3(, jpg
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Weil Inspection Checklist
Well ID: // 0 Well Name: L PI- ̂  C' —I-
Date of Inspection: 5/3 V o / Purpose of inspection (check one)
Location/Directions to the well: #11/_0., ,.) C rn, 44.,.......k . ../ Institutional control

*---12.outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified2 marked with a tag etc ..---- Easting: 3"/ 2 4/ 2—
If yes, describe how, where, and what it says: Pi, e ift / 1.4. i") Northing: Y 7 -2--z- V 2. 5"
41.. ,.....„.-c t' c.d.,. t .4 A" 2. - 2 Projection: UTM
0-1 • 42 3.0 si 7 . -e f. 29 yo(..6 oe.L. 9'9 33 i Datum: WGS 84
Locking well cap Yes , No GPS grade: Recreational
Is cap or wellhead box present 1,-----

1If yes is it securely attached to the casing t./.'
How is it attached (circle one) Welded Bo
Describe the condition of the cap U. 5,„ j, p

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) I-) A

Locks Yes No Electrical Yes No
Is the well locked upon departure ...---- 1 Is an electrical plug present ✓
Identify the condition of the lock I- A gL....0 21-_,." What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number A4,..ei,. &of.. ,o...i.49„.

/4". 2.4" (<- .sy or,
Protective Posts Yes No Photographs Yes No
Are protective posts present ..."'" Was the well photographed c./
If yes, are post painted yellow (..------ What camera was used C 2dsiwa -.4
If yes, how many (circle one) 1 2 6.) 4 5 Which smart card are the photos on (1....) 2 3

1.--"--Is at least one post removable ✓ List the photograph numbers
Describe the condition of the posts 0 hp p 44/ La.. 4- • ,,, id,

Materials Yes No_...„. More materials Yes .1%...T?....„---
Is a water access line present .---- Ts a discharge line present
If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material (circle one)
stainless steel gal ed steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring point marked ..---- Surface Pad Yes ,. No
If yes, how /4•0 " v " AI, 1..e.., AL.(/4,0 Is a concrete pad present ..----
Stick up Inches If yes, describe the condition 2.4-j. s.?
Stick up of surface casing above concrete pad (ft 4 IP) T. I A p A. c_ 40.47..-4. a
Stick up of well casing stick up above the pad Survey Yes 

-
NoA--

Stick up of water access pipe above the pad --) Is a survey (brass) marker present
Stick up of water discharge pipe above the pad ---- If yes, what is recorded .1—F 2._— pi----

Describe the general condition of the well V . 1. ,4 jr c.. A 1 D. fr...... I ‘ , 5" ‘1 -5-ree / 0 4",4_ c.-4.._
44-4 ,fri) 0../ ei... le ./.../..- ,. 4*- C. f.a ... •• f c....— ,6 1.c_ f is ,4 r.e._..e 4.--"5.e.$2._%.

Additional comments/Other hazards at the well

Checklist prepared by (print) a..r....,. 5ii.c.410,-/ Checklist reviewed2iryjeAt) 1, - .„. )1 jhl ley
r...../ giC::W;r--2 Date: .5130/.. ISignature: j Signature: Lit )

e 
if ION ' I Date: 6/6/01
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Name:CFA\ 190 may 30 01,
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Well Inspection Checklist
Well ID: I 1 I Well Name: L r-2. .... 03
Date of Inspection: 5-/7.47,,,e Purpose of inspection (check one)
Location/Directions to the well: ".•". / 0 ̀ c-/ 1.- P 2— ( Institutional control

1...--1(outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc 4/ Easting: 33 cs)A9—
If yes, describe how, where, and what it says: Northing: 1g2-1._ 3191

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present .....----

1If yes is it securely attached to the casing _...-----
How is it attached (circle one) Bolted
Describe the condition of the cap 342,4%'

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) MCP y eo -- L. _r- e, I ( 41,45
.404 /. 44.w- :r- ‘20--,-, e---1—

Locks Yes No Electrical Yes No
Is the well locked upon departure ✓i.," Is an electrical plug present

....„
r----""

Identify the condition of the lock lif What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number )41,-/

4r2i 4-14- .,-/s7,
Protective Posts Yes No Photographs Y.f.!.....„, No
Are protective posts present

__.
1.----- Was the well photographed

If yes, are post painted yellow _I What camera was used G.241.... 4.1 "&
If yes, how many (circle one) 1 2 C7 4 5 Which smart card are the photos on eP 2 3
Is at least one post removable i-----1 List the photograph numbers
Describe the condition of the posts ) .s.,r) vitoc- i e 4.0.-4.,--, ..sC-)

Materials Yes No More materials Yes No
Is a water access line present 4--"-- Is a discharge line present e...-"
If yes, what diameter is it Byes, what diameter
If yes, what material (circle one)
stainless steel vanized steel. PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring poin ked •-•"" Surface Pad Yes No
If yes, how Is a concrete pad present 4.- '
Stick up Inches If yes, describe the condition L. I c,- cusx,,k,
Stick up of surface casing above concrete pad ----

Stick up of well casing slick up above the pad / .41-1,A1Survey Yes No
.i•-•"----Stick up of water access pipe above the pad Is a survey (brass) marker present

Stick up of water discharge pipe above the pad — If yes, what is recorded

Describe the general condition of the well F2- cA-be _Le . ilz_ a 4.-ct 7N"vo..0

Additional comments/Other hazards at the well

Checklist prepared by (print) ..r•-•''. 5-1-cooL.4 p' Checkhst reviewed by (print)AtAt go i t z'ci 4;31V
Signature: te" 5 . - . A Date: s Jsa/. f Signature: ( A) 0,4 j2r32:) vi i .Jo 13 Date: (,)4,1441."k
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Well Inspection Checklist
Well ID: 71.2- Well Name: i...p.2-../
Date of Inspection: 5/aaj 0 i Purpose of inspection (check one)
Locationflairections to the well: ....... yy N cEst j,.... c...A. -p) Institutional control

,---koutine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc .------ Easting: 3 y -2_ 1 i (
If yes, describe how, where, and wh t says: Northing: VIrza— Y3 2—

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present -----

1If yes is it securely attached to the casing .....----

How is it attached (circle one) elde Bolted
Describe the condition of the cap ii. 5.... 1..t.44- e_e_re---

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) -ascar 7/e..5 Le k t.,,- it,c 5 6...a.t,
Cc.4.--r--

Locks Yes No Electrical Yes 12,.....--
Is the well locked upon departure 4.---" Is an electrical plug present
Identify the condition of the lock /-1.2.,4J What type of plug is pres (volts, amps)
Identify the type (mfgr) of lock, and the lock number xl.ii

1707-lax . 5( vc,
Protective Posts Yes No Photographs Yes No
Are protective posts present ...---- Was the well photographed

..,,
4.-"''

If yes, are post painted yellow a.----'--- What camera was used (---2,...da A '....
If yes, how many (circle one) l 2 0 4 5 Which smart card are the photos on (1) 2 3
Is at least one post removable 1.--". '1 List the photograph numbers
Describe the condition of the posts .r 04- 5- 'cop/Q.0, c•-//s1 c--)...5.9
Materials Yes No _,.- More materials Yes No
Is a water access line presen 1.---- Is a discharge line esent 11..,"'*-

If yes, what diameter is i If yes, what di ter
If yes, what material e (circle one)
stainless steel galvanized steel PVC other

If yes, what terial type (circle one)
stainless eel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No ,
Is the water level measuring poin,t,,Orked ••••-- Surface Pad Yes No
If yes, how Is a concrete pad present
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad
Stick up of well casing stick up above the pad / o sAl Survey Yes No
Stick up of water access pipe above the pad Is a survey (brass) marker present
Stick up of water discharge pipe above the pad If yes, what is recorded

Describe the general condition of the well /.."... e.0 ,0 / //2_-_ 1,01 &A-1c1( c....e..q......$ cr-z_ ...wit7

Additional comments/Other hazards at the well

Checklist prepared by (prir;) 4. t..o - •i-4-.4)1.-61 Checklist reviewed by ' t) - , ,, • t ( ::-SOlk4
Signature: .34),,i ja,, I Date: sybti/ s i 10. . *I I Date: (9/6/0tSignature: idt.)-eNt
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Well Inspection Checklist
Well ID: / 4/ 3 Weil Name: 1— P 2— e).5—
Date of Inspection: Vary." , Purpose of inspection (check one)
Location/Directions to the well: .4,10-zi 41/ H "A- ( deo-ff-e--) Institutional control

.----lkoutine maintenance
Nonroutine maintenance
Other

Identification No GPS Coordinates
Is well identified, marked with a tag etc 

i!..5.„--
Easting: j V 3 cs) n

If yes, describe how, where, and what it says: pi..e.,&/. Ite.f, - 1.1 Northing: 4/13'22 4/64C.5
.41.i ....eze' hz.e." e.-...,. (-4,,,,r - c---,-- I Projection: UTM

Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present

iIf yes is it securely attached to the casing ....-----
How is it attached (circle one) Welded (frol:
Describe the condition of the cap i••• - /000 L .g 2. ̂ 6—

Ar • 6 7; 32.3S . 5— 6•' I._ ''9.2.9. Y
2 • -2 I "1-1-3 q 2—

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) fr-J A

Locks Yes No Electrical Yes No
Is the well locked upon departure ..---- Is an eleclrical plug present
Identify the condition of the lock td Z 6-0 What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number -<-1_yqf

Asi. Z e ir-- C.- too
Protective Posts Yes No Photographs Yes No
Are protective posts present ---" Was the well photographed ....---

If yes, are post painted yellow 44..^ Adly What camera was used C....ic,c3,0 ''...
If yes, how many (circle one) 1 21) 4 5 Which smart card are the photos on tID 2 3
Is at least one post removable 

,...„ 
List the photograph numbers

• Describe the condition of the posts I" - A6-- ea_ 1.v,."--.4--• 0.-).9,,,,.

Materials Yes No More materials Yes No
Is a water access line present 1"•--- Is a discharge line present s.----
If yes, what diarneter is it If yes, what diameter
If yes, what material type (circle on
stainless steel galvanized ste PVC other

If yes, what mate • type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, What is it 415 'd .57, N.A. T .
Measuringpoint Yes No
Is the water level measurin point marked 4--"" Surface Pad Yes , No
If yes, how Is a concrete pad present 1.-----
Stick up Inches If yes, describe the condition ¿A gob g:0
Stick up of surface casing above concrete pad 2 _ri 7 , A 774 ce,4t4-1:-
Stick lip of well casing stick up above the pad Survey Yes .,--- No
Stick up of water access pipe above the pad Is a survey (brass) marker present ..---
Stick up of water discharge pipe above the pad Eyes, what is recorded L ic 2— .5-

/-140 sl--- ,v 4 83 .131-, 37
Describe the_general condition of the well sf 2q 4€ 5-- €i • YO

4/1 ''' -•$" 414,6 z.,.s, d.e._ / 4) g 6- ice-e-L ZI lq 31 -04(
...1-.0444.4.4 La-s.t..-.7

Additional comments/Other hazads at the well

Checklist prepared by t 6. ‹...-.- 74.-4ocky Checklist reviewed liSbutlfai di '11 j31
S gnature: jc-J, Date: S'13.,), ay Signature: 01..).e4 SF 0 1 I Date: ColtOk•
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Well Inspection Checklist
Well ID: /41-1 Well Name: ,i, F2 — 06
Date of inspection: 5/.30/6 / Purpose of inspection (check one)
Location/Direetions to the well: 1.-Aprz, ce // itt -2.- c--r/c_.,E.44,0.._ Institutional control

outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tAg etc ...-- Easting: 3V3 Oevg
If yes, describe how, where, and what it says: .4-1..cial let, ,..../ /41.- Northing: 4/57...2.....- $76
&az-1i c,.. ii, L. -2..— 0 Ca Projection: UTM
G.e/--4,4..3/ • .3 e•-' • 41 3 2 .2.1 • .--- e ...?-9 K 3 -2:3 ...) Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ---

lIf yes is it securely attached to the casing ..-----

3i5i:aHow is it attached (circle one) Welded
Describe the condition of the cap a.. 5,0 4 / ...3,6a, " ..4 1.--- i..-• te.4.4., cap

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) ft'

Locks Yes No Electrical Yes No
Is the well locked upon departure •-••--- Is an electrical plug pr ,------
Identify the condition of the lock N St-A What type of plug is pr ent (volts, amps)
Identify the type (mfgr) of lock, and the lock number .)e-•/.-I

Ari. Lc.1,-- S't .1Pc>
Protective Posts Yes No Photographs Yes No
Are protective posts present /.-V Was the well photographed ...----
If yes, are post painted yellow L/ What camera was used i'L. lePr•-• -E-
lf yes, how many (circle one) 1 2 3 4 5 Which smart card are the_photos on 4) 2 3
Is at least one post removable ......-/ List the photograph numbers

--Describe the condition of the posts 0-0,c) -* / V 1..au.k.....,_ E- ,01

Materials Yes No ,More materials Yes No
Is a water access line present ‘---"" Is a disc . e line present .----
If yes, what diameter is it If yes, what . • • eter
If yes, what material type (c. e one)
stainless steel galv ' ed steel PVC other

If yes, what mate type (circle one)
stainless steel gal • •• 1 - . steel PVC other

If other, what is it If other, what is it
Measuring point Yes No 1/1 t ' 55 A.,.41-:
Is the water level measuring pom ked 1-,'" Surface Pad Yes No
If yes, how Is a concrete pad present 4----"

Stick up Inches If yes, describe the condition
Stick up of surface casingobove concrete pad ..._,

Y-c-1- cp2-cd...4—
Stick up of well casing stick up above the pad 114 3 /0.1 Survey Yes No
Stick up of water access pipe above the pad ---• Is a survey (brass) marker present ,---

Stick up of water discharge pipe above the pad •----- If yes, what is recorded /490,27 /11 aliaa -3
2 L-- 4'44 3 /•• 3 15 -9 gi .37

Describe the general condition of the well / -4,-. /14y I- L-• a art et .. 4...,,,..) ec. 4-€ z.....,_.c.i_

.5 .04-4,..c_ c...r...-

Additional comments/Other hazards at the well

Checklist prepared b (p ' t) 6-•• c? . .5 41...Ocer Checklist reviewed by,print)„..-1 t444- y),-)12 1 1 Z,=,.i (ev
Signature: Date: er/s./,. ( Signature: / / .12,1044170 li•--A/A0ot vi [ Date: (0/ 1,401
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Well Inspection Checklist
Well ID: -2.. M ,5 Well Name: API. — 4,-7--
Date of Inspection: 6/3Ve i Purpose of inspection (check one)
Location/Directions to the well: ,A" 1— ' It'l 1- l' 2- ̂••• 0 5.- Institutional control

.4-41?-0 r t / z.........e. kk 2._ '-"itoutine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a g etc .------- Easting: 2i7/-3 ef)V=?
If yes, describe how, where, what it says: Northing: IS" 22— -94kjit ysli

Projection: UTM S
Datum: WGS 84

Locking wen cap Yes No GPS grade: Recreational
Is cap or wellhead box present 1../''-'

lIf yes is it securely attached to the casing
How is it attached (circle one) ellde Bolted
Describe the condition of the cap tc.,-,,.,,,,

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) 0•MIG -7..e-s Zeit...,4-'1 g-c.c .-/
C4.:7---

Locks Yes No Electrical Yes No _,
Is the well locked upon departure ..--- Is an electrical plug present c-'
Identify the condition of the lock i•-• f,/...4) What type of plug is prese volts, amps)
Identify the type (mfgr) of lock, and the lock number >45_,,,-)

ANA 1.-c. te-- 51Dv
Protective Posts Yes No Photographs Yes No
Are protective posts present 4.----- Was the well_photographed .....----
If yes, are post painted yellow c---- What camera was used 737-9-c.
If yes, how many (circle one) 1 2 (3) 4 5 Which smart card are the photos on c1--' 2 3
Is at least one post removable t.-----: List the photograph numbers
Describe the condition of the posts 67.1 4, lilL /3 43.5/4.- -54—`c...9

Materials Yes No More materials Yes No
Is a water access line present t---" Is a discharge line prese L.,'"

If yes, what diameter is it If yes, what diameter
If yes, what material type cle one)
stainless steel gal ' ed steel PVC other

If yes, what mate ' type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring poin ked

_.,.,
4-----✓Surface Pad Yes No

If yes, how Is a concrete pad prese d."'..-

Stick up Inches If yes, describe the dition
Stick up of surface casing above concretepad
Stick up of well casing stick up above the pad 2. ci 2.,0 Survey Yes No
Stick up of water access pipe above the pad Is a survey (brass) mark resent 4,--
Stick up of water discharge pipe above the pad ___,.- If yes, what is recor

Describe the general condition of the well 6.9R, ///z iic../ c.-sii

Additional comments/Other hazards at the well

Checklist prepared by ( rint) .4..1.›. 54tint6,-( Checklist reviewed b . . et') 1 i %.161/
Signature: Date: 5-/ 7,.../.at Signature: (/ )0,AM/41 Date: {-0 / to ok
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Well Inspection Checklist
Well ID: /96 Well Name: L. P 2 ̂ V
Date of Inspection: </a cv c. ( Purpose of inspection (check one)
Location/Directions tot he well: "-- XY ell' f r . c rn- J...,,,,A..,- Institutional control

'Routine maintenance
Nonroutine maintenance
Other

Identification 1[2.s./ No GPS Coordinates
Is well identified, marked with a tag etc Easting: -3'1" o /G.
If yes, describe how, where, and what it says: (..".1,- 1( it-.4.4.. e_ 146,, g fee Northing: ¥3e-2:1- 31S-

ei...) pro-kg...Is/la f.p57" Projection: UTM
Datum: WGS 84

Locking well cap Y.:e_s______. No GPS grade: Recreational
Is cap or wellhead box present
If yes is it securely attached to the casing 40p 5  

660 .... dat
1

How is it attached (circle one)
Describe the condition of the cap Li . 3.pe ,42— /-e- t..-1..._11.4.a,...e .6,p<

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) 0 ..›

Locks Yes No Electrical Yes No
Is the well locked upon departure ....--- Is an electrical plug present /.."/
Identify the condition of the lock ti tc•J What type of plug is present (volts, amps)
Identify the qpe (tufgr) of lock, and the lock number -2c1-d-/- 341 A 2.TO I-1 't ev-,31‘," /it

'i"/, Ie./4 57 ice>
Protective Posts Yes No Photographs Yes No
Are protective posts present .../. Was the well photographed 1.,.....-.

If yes, are post painted yellow 4.---"- What camera was used C. -249R 6 E
If yes, how many (circle one) 1 2 0 4 5 _,- Which smart card are the photos on 6.-1 2 3
Is at least one post removable 1...---- List the photograph numbers
Describe the condition of the posts 6-s....E, -# 1? 4.0t4.........5 .5(......

el /
Materials es No More materials Yes No
Is a water access line present I,- Is a discharge line present g.--""
If yes, what diameter is it If yes, what diameter 1 Vie
If yes, what material type (circle e)
stainless steel galvanize steel PVC other

If yes, w_.....ii • ...terial type (circle one)
st4Aii '' gaivanized steel PVC other

If other, what is it If other, what is it
Measuring point Ye.,,,-- No
Is the water level measuring point marked

,..
✓ Surface Pad Yes No

If yes, how N'' el 5 ,,e, cf.5‘,14.,..nr 1..,-.1._ Is a concrete pad present ,...--'
Stick up Inches If yes, describe the condition 3*,/ '
Stick up of surface casing above concrete pad -..—..--' id, Jr,-.• 0
Stick up of well casing stick up above the pad j .14 Lei Survey Yes No
Stick up of water access pipe above the pad Is a survey (brass) marker present ------
Stick up of water discharge pipe above the pad 1 41 .6" If yes, what is recorded z_F-7_ — 2:5 le
Describe the general condition of the well 000 0() (y '4 SiE,,e.. i L-R~ le ca-s ..--d,

Additional comments/Other hazards at the well

Checldist ire nared b (! • t) g.,....). 5-4,....,47, Checklist reviewed b ,,,( .rint j , , ' a, elk
Signature: ---.. 010" Date: 16,4 f Signature: • ety 9 f r . 0409.so Date: i0/10 oi
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Well Inspection Checklist
Well ID: 11.7- I Well Name: LP 2 - en,
Date of Inspection: Vas/ 6 / Purpose of inspection (check one)
Location/Directions to the well: •i•-• rg....7( e "'At 74 k-i Institutional control,p.,...tc

---R-Outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc _.--- Easting: 3 yz_. .5% 2--
If yes, describe how, where, and what it says: 44-kx.//0••4•141...._. Northing: 47e2.:2_ 3g--7-io,4,,..4.49

0,-. P•vriac4t. a e.s.r. Projection: UTM
Datum: WGS 84

Locking well cap Yes , No GPS grade: Recreational
Is cap or wellhead box present &•-'"
If yes is it securely attached to the casing ,-------- 1
How is it attached (circle one) Welded olte
Describe the condition of the cap l) • '41- ( 4_04,44 b. K ("zre- 607,-),54:,,>d

Can well be accessed without unlocking, and if so how (ie unbolt the cap) .0-'D

Locks Yes No Electrical Yes No
Is the well locked upon departure i...--- Is an electrical phIg present
Identify the condition of the lock o l_c.-> What type of plug is present (volts, amps)
Identify the type (infgr) of lock, and the lock number Jeff-) 3 o 2 -,,.. a"-- kip..." i /g!‘

Art •Lc-K-- I+ co'
Protective Posts Yes No Photographs Yes No
Are protective posts present ,...." Was the well photographed
If yes, are post painted yellow i....----- What camera was used e_go-1,9e..1
If yes, how many (circle one) 1 2-0- 4 5 Which smart card are the photos on 6.1) 2 3
Is at least one post removable c...---" List theshotograph numbers
Describe the condition of the posts Li • 5 fP.....e, lio-2 l.......44-.. -.0, S

4:k. if .c:...,,e....--5 -.C__
Materials Y;s......" No More materials Yes No
Is a water access line present Is a discharge line present ..-----
If yes, what diameter is it / fie Ifies, what diameter / ey Ia'

If yes, what material - - one)
stainless steel , vanized st PVC other

If ye .len. - one)
I* Ai',. , , . . gee PVC other

If other, what is it , what is it 6,..r,

Measuring point Yes No
Is the water level measuring point marked Surface Pad Yes No
If yes, how Is a concrete pad present ,...--
Stick up Inches If yes, describe the condition 61:415-41.0e, 2 pic"----
Stick up of surface casing above concrete pad / AZ 3 co-'
Stick up of well casing_stick up above the pad ------- Survey Yes No
Stick up of water access pipe above the pad / AL SW/ Is a survey (brass) marker present t/.
Stick up of water discharge pipe above the pad /ft 5/ /,--) If yes, what is recorded L.F 7._ o9,

Describe the general condition of the well re--..e.. / li" 4.1 ..-4, C"-Ot- 6 --, ci,,,,,pe)

Additional comments/Other hazards at the well

Checklist prepared by (print) 6 .c...r. 54.,,oe-e-/ Checklist reviewed by ( 8 rint) . , L.,-,.4.4.• I 3-c> Vey
Signature: _5,0   I Date: ,6/3i./, i Signature: U•-)e,/ A Ø "AO ' rag Date: (g2/ to/01
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Well Ins i ection Checklist
Well ID: - t3 Well Name: Z. F'2 —/ •:::.
Date of Ins iection: • c. . if Pu ose of ins 1 ec ion (check one)
Location/Directions to the well: .----- • ,•-•. <-61- - e ...1 Institutional contral..

Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a ta: e c Eastin:: 2 - I.
If es, describe how, where, and what it sa s: Northin: 1 2 2-, 3

Pro ection: UTM
Datum: WGS 84

Lockin well ca MUM No GPS : .de: Recreational
Is ca. or wellhead box Iresent MIME

1If es is it seceuel attached to the casin: MIIIIII
How is it attached (circle one) j Weide* Bolted
Describe the condition of the ca. op; lAirfflri: .•-••

dr'

Can well be accessed without unlockin: and if so, how (ie unbolt the ca.)

Locks Yes No Electrical Yes No
Is the well locked u. tn de .arture MIIIIIMMIZETIMIrlle
Iden ' the condition of the lock fr-) What is - of . u: is I esent volts, am.$)
Identi the p - mf: ) of lock, and the lock number 2 9 '.'" A -- o A 7 co:. n b ,ti

L < t-- 00

Protective Pots Yes No Photo Ira e hs WEE

ME=

No
Are I otective .osts present Iiildill Was the well photoy a tiled
If es, are . Pst .ainted ellow IMMI011 What camera was used C-24:06.1&•
If es, how man (circle one) 1 2 C 4 5 Which smart card are the hotos on __1.011
Is at least one ..st removable 11141.111 List the .hoto: ..h numbers
Describe the condition of the .osts i ...,.. 1,1
Materials Yes No More materials Yes No
Is a water access line I esent Is a dischar:e line .resent
If es, what diarneter is it If es, what diameter LI

If yes, what material type (cir one)
stainless steel v steel PVC other

If yes,.....--:--&. terial type (circle one)
•tr;_}. 13 1. vanized steel PVC other

If other, what is it If other, what is it
Measurin . • oint Yes No IIIIIIIIIIOIIII

Main
EMI

NoIs the water level measurin:. .oint ked •----- Surface Pad
If es, how Is a concrete • .d present
Stick u e Inches If es, describe the condition

iLinaMMIPX2ELFNIIM=TaM
No

Stick u. of surface cavil: above concrete lad

alrAMMISIMIIIIIIIIIMMEMEWEEMStick u P of well cam: stick u. above the .ad
Stick u. of water access . pe above the .ad Is a surve (brass) marker i esent
Stick up of water disch e e above the • ad l If es, what is recorded LF2.-- c,

Describe the :eneral condition of the well - o. p

Additional comments/Other hazards at the well

Checklist . re .ared b ( B tin -t-44/zo Li- Checklist reviewed b • ,,,i, .... _. 4 . II • •
Si: ature: a sop, Date: 7. 0 / Si Wm: • atiLIP.OAM613,41 Date: 01
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Well Inspection Checklist
Well ID: 1 /9 Well Name: L p 2— (I
Date of Inspection: 5/avia. ( Purpose of inspection (check one)
Location/Directions to the well: i•-) .c.....-.0( 44.10 g'ef Z ̀,--- Institutional control

L---"Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc 1------ •-•6‘..4Easting: .2,/ 3,5-7--
If yes, describe how, where, and what it says: a./Jat /-444/".- fat,...Aarorthing: 44122- 74=7"'

Projection: UTM.... e.....1......4-,u..._ pDp-i—
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present /..-------

IIf yes is it securely attached to the casing z..-------
How is it attached (circle one) Welded olte
Describe the condition of the cap e 5 Pv e,...ga tio c. ii./.0.14 A..) "1-64,-- ercia-14.1 ; ri-eltad CA-17J
? AC601#1":, Fiz- ..-1-4.../(Gi-2.1 ‘D we... 74.) -S "Ar-al 4...4.1a1-, czt_se.•

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) AJZ,

Locks Yes No Electrical Yes No
Is the well locked upon departure e..----- Is an electrical plug present 1.----

...._

Identify the condition of the lock 0-)1-60 What type ofplug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number .,„k<Iso,/ 3/1- 2-3E)cf- IfS

4r4. i_ce--- A--/ it, 6.
Protective Posts Yes No Photographs Yes No
Are protective posts present ...--- Was the well photographed .---- ._
If yes, are post painted yellow 4.----- What camera was used 62.41sZpe-
If yes, how many (circle one) 1 2 6:0 4 5 Which smart card are the photos on ,O,,.) 2 3
Is at least one post removable 1.---"-- List the photograph numbers
Describe the condition of the posts 3 .. c-c, ~ /6 —.e...;20,e_e"." _5- .7 fF 1-.'61̀,;

A4. /4'2 1—,..t 0. 5
Materials Yes No More materials Yes

...----"--
No

Is a water access line present
s. ..4

Is a discharge line present
If yes, what diameter is it /fir' "" If yes, what diameter /0/1 t''
If yes terial type (circle one)

1 galvani7ed steel PVC other
If yes, what material type (circle one)
esttEdeg..sice galvani7ed steel PVC other

If other, what is it If other, What is it
Measuring point Yes No
Is the water level measuring point marked _.----

Surface Pad Yes No
If yes, how Is a concrete pad present .---

Stick up Inches If yes, describe the condition e) .6-601, ' 4:?-
Stick up of surface casing above concrete pad /,41- i_if.4)

..;

Stick up of well casing stick up above the pad Survey Yeg .- No
Stick up of water access pipe above the pad / .r,/- /I eti Is a survey (brass) marker present
Stick up of water discharge pipe above the pad ,i. 3 ,,,,, If yes, what is recorded 4F-2..- 11

Describe the general condition of the well7a y i / Siee, / c-44r-1-1/.3tGotiffe-1--f-- c-ci5dt,

Additional comments/Other hazards at the well

Checklist prepared by (p . t .4-4 • .4(...4=iiA•Y Checklist reviewed byt(print)djr,-/eif I Z-C)Ifet
Siyo .ture: SLAQ i Date: Sj3i/o. r Signature: 11)„,„Ae:m000 ap Date: 191 hack
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Well Inspection Checklist
Well ID: illf Well Name: z...p s- 1-1.__
Date of Inspection: V3•./ • t Purpose of inspection (check one)
Location/Directions to the welt ,t, ry ,4' epA jw......A..r• Institutional control

.-VRontine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc i--- Basting: q / 3

.."?/If yes, describe how, where, and what it says: coira.(/ "1.4.....L.._ Northing: '22_ 37.D
tlifie-44.10.) pe ale dim s? p 7 Projection: UTM

Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present t --

1If yes is it securely attached to the casing
How is it attached (circle one) Welded Bolted
Describe the condition of the cap

Can well be accessed without unlocidng, and if so, how (ie unbolt the cap) 7.,e-

Locks ES No Electrical Yes No
..------Is the well locked upon departure L.,' Is an electrical plug present

Identify the condition of the lock What type of plug is prese volts, amps)
Identify the type (mfgr) of lo and the lock number

Protective Posts Yes No Photographs Yes No
Are protective posts present (.." Was the well photographed L..--
If yes, are post painted yellow i..----- What camera was used e.2.0..... 7-
If yes, how many (circle one) 1 if'P 3 4 5 Which smart card are the photos on GI) 2 3
Is at Ieast one post removable --- List the photograph numbers
Describe the condition of the posts S. Pet ..e.eczet Itt 2 L.0... & ,..-, 5-

Dim. Z",..1, .).--. ..- 6.1.V- .S.....ti- Ce.11",

Materials Yes No More materials Yes No
Is a water access line present ¿-/.-- Is a discharge line present ..---

If yes, what diameter is it / gy If yes, what diameter.5'
If yes, what material (Fin* one) If yes, what material e (circle one)

stainless steel galvanized steel PVC otherstainless steel galvanim:d stee PVC other
If other, what is it If other, what is it ;if, ' 00 vir....-- ..--A-• sa!
Measuring point Yes No
Is the water level measuring point marked 4,---""- Surface Pad Yes No
If yes, how Is a concrete pad present 1...."--

Stick up Inches If yes, describe the condition —jape(
Stick up of surface casing above concrete pad / •C't" 3 -r+-1—
Stick up of well casing stick up above the pad --- Survey Yes No
Stick up of water access pipe above the pad 11,41 Ye/ Is a survey (brass) marker present 1.----
Stick up of water dischargepipe above the pad --- If yes, what is recorded A. F 2-- rz—

Describe the general condition of the well pv it• c-the., . it 5.e......,."- 17 a_d 4.10 IciliA4 —
/,-• P' z-..-4, . ¢- tA,,,z( A.e.ade 4.}..-ircs--11 .° A' / A."e.Z.le• 05 4-4... '41 Ci,̂14 4-dm-tir'

Additional comments/Other hazards at the well

Checklist prepared by (print) g.c.,) . 54.4.4 Checklist reviewed b , t 4, - 4,40 t —iii.

Signature: ..1..0-kr..—„, Date: 3•6j. ( Signature: eiA 0104.1 4,420, e I Date: ip b/ (
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Well Inspection Checklist
Well ID: 2 42C1 Well Name: L F 3 - c:. (
Date of Inspection: 6/3r/ o I Purpose of inspection (check one)
Location/Directions to the well: LANZ, r a ii, 3 Institutional control

---'1toutine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc Easting: 3y2 .7, s"
If yes, describe how, where, and what it says: ea-Le. (et ( Pt, a-0 A c.- Northing: Ay-8. 2 3 / 3 s'
0...› La ii......,,e cAp .I- F 1 - ( Projection: UTM

•••►1. Co'b 5 geff. .,4 c Z. 29-2_ rr 4 . i- GC4. 44 ci., _C., Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ..-----

1If yes is it securely attached to the casing ...----
How is it attached (circle one) Welded cflt-li
Describe the condition of the cap c".......A7

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) A ( 0

Locks Yes No Electrical Yes No
Is the well locked upon departure L.✓ Is an electrical plug present i----
Identify the condition of the lock "-= lc-) What type of plug is present (volts, arnps)
Identify the type (mfgr) of lock, and the lock number IsEpe

4c 4- .6- ea .=.eekfrt•
Protective Posts Y:s.„/„. No Photographs Yes No
Are protective posts present Was the well photographed ../

If yes, are post painted yellow c.,--"/ What camera was used e -24..z..,-Z--
If yes, how many (circle one) 1 2......,..i..) 4 5 Which smart card are the photos on alr-1

,_. 
2 3

Is at least one post removable l L List the photograph numbers
Describe the condition of the posts 0......09 ..--/ izelfeckrs azt- di 1.-es....e...". N

Materials Yes No...„ More materials Yes ..1..!!......---
Is a water access line present ---- Is a discharge line present
If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes „..- No Ve S. 4...,,4--,r ..
Is the water level measuring point marked ,-,--- Surface Pad Yes No
If yes, how 0 le 4 ri I- $..46- 0 (...zte-- /1-.-_, Is a concrete pad present ...----
Stick up Inches If yes, describe the condition al cA C fekc (*.-
Stick up of surface casing above concrete pad 3.5".", e ,,... a . 0, , ... 0 <4..0...Ault-v. .....-1
Stick up of well casing stick up alkive the pad Survey Yes No
Stick up of water access pipe above the pad'—Is a survey (brass) marker present r.----
Stick up of water discharge pipe above the pad ------ If yes, what is recorded tv40 2- I- i—p-5— el/

Pi t 4 ir 5 s 44 i k CP 2-'
Describe the general condition of the well 2.e, • ' 5: e4 . -6-00.4-- 3Ccr 4 4 '5.5 .4•-*- O't (1.'4 .5 (42‹

4-e-e.../(--e•-• f /if"- Str-s( e.....--Ce4 ...-c._ Cc. .s ,...-., -PT: IA 2-1 2 . 1 qa
t i... q 9 3Y . ‘t 5s

Additional comments/Other hazards at the well I c:(€1 --41

Checklist .re eared b (.rint) . . ,,,___. Checklist reviewed b . rint),„, _ , ,,,, • 1/  (C
Signature: ' _ Date: E-)31/. t Signature: evi ketrate to Date: to /to/Ok
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Wen Inspection Checklist
Well ID: 2 6 l I Well Name: L. P 3 — en 2.--
Date of Inspection: _,St,/ 0 f Pugiose of inspection (check one)
Location/Directions to the well: ,e. -4,... 0 )(di ze 3 Institutional control

--loutine rnaintenance
Nonroutine rnaintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc 6,- ---- Easting: ."3/..r2- 311
If yes, describe how, where, and what it says: At .edon( 445 ,ed Northing: 112$ co 11.
A L ,...g_ILI1 kts...,,,e c•le 

zp 3 - 2. Projection: UTM
kJ. 6,3 Ai cy so/ . q &-: solo a_co. voiF . 41 6 Et- .1731.< Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present e.----

1
If yes is it securely attached to the casing ......---

4101,How is it attached (circle one) .. Weldede
Describe the condition of the cap I 40•Ne" A L. (...,..te. ite....-6 ,....4,7eap — A...mar-

.R. P7-- " 02 e e

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) ,A...

Locks Yes No Electrical Yes No
Is the well locked upon departure 4....-- Is an electrical plug present • t-----
Identify the condition of the lock /ue(d.) What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number xEt-)

.4-01. Z fr-- •S-/dve
Protective Posts Yes No Photographs Y,....,....-- No
Are protective posts present t---"" Was the well photographed
If yes, are post painted yellow ..--- What camera was used e..2.4x,..-"E-
If yes, how many (circle one) 1 2 3 4 63 Which smart card are the photos on if? 2 3
Is at least one post removable ....---- List the photograph numbers
Describe the condition of the posts -7,2, 2- L.-,a, ak z.—s3 r..,
reA'ecilitia•Ot LAI ,a.e..4......MV fro-4-eel. 'ape- fr.....a.sel"%Ay", ,,,..1-,7
Materials Yes No More materials Yes No

c-----Is a water access line present ----- Is a discharge line present
If yes, what diameter is it If yes, what diameter
If yes, 'what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No Vg dt 55 /t) AT 7
Is the water level measuring point marked ...- Surface Pad Yes  No

/...----..If yes, how pi p iv' , r. 14 tj s-,;(t a L e.....9174/1.Is a concrete pad present
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad g 2_ a f4 neoc.9 LI -re 4- 'Lc 1-4
Stick up of well casing stick up above the pad ----- Survey Yes _.... No
Stick up of water access pipe above the pad Is a survey (brass) marker present .../.
Stick up of water discharge pipe above the pad ----"- If yes, what is recorded It/ XV '9-4"

1- 3 --cr)—
Describe the general condition of the well NA: T: 2-r ' t ,- e-er ,-) - - ,_4,,

54 
1.-5/..z../ ,1--= C... 4 5,,,,, e-' P'f 15' - -2--7"-

a" 2 T2- 4 .t-f . '")̀f
Additional comrnents/Other hazards at the well .10-- /1117./ Z. Ca •D

iq? -7-
Checklist pre ared by (prin ) ae....51,044.yr Checklist reviewed by (print) vicie li a:)ik'y
Signature: Date: .511,/ A2 j Signature: k)e,,,,„-000) ( Date: (.17/(pf 0 l.
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Well Inspection Checklist
Well ID: 2(.72 Well Name: 4 p s - c) 3
Date of Inspection: Purpose of inspection (check one)
Location/Directions to the well: /4-- 4 ' 42..,,,.. . e . F 3 - ... -7.- Institutional control

--:-"1-outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc nse--

____.-
1---- Basting: J.471---).-, S 113'

If yes, describe how, where, and what it says: Northing: Ztý2~ el KA.
Projection: I.JTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present 4.----- __

1

.,c

If yes is it securely attached to the casing 1.----
How is it attached (circle one) Vel. Bolted

, .,_
Describe the condition of the cap g ks.-

,e 
51---..c....L_ c .. 4 e., .> trey-- I ̀ c -15 -5-as.t ..--..p-ce"

e....., - s- ...0 r
Can well be accessed without unlocking, and if so, how (ie unbolt the cap) i.e., 1....,5,c. tc.., (e--it-Lf c.c.,...1C7,-

cd.cr ? Ae..re t,e.• 10 tccc-a-
Locks Yes No Electrical Yes
Is the well locked upon departure Is an electrical plug present

.....1",/

Identify the condition of the lock What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number

Protective Posts Yes No Photographs Yle...s.„...) No
Are protective posts present

,......_
i.,--- _.,- Was the well photographed

If yes, are post painted yellow ...---;,„1 What camera was used e........op o• Z--
If yes, how many (circle one) 1 2 id/ 4 5 Which smart card are the photos on 4—' 2 3
Is at least one post removable t,..- List the photograph numbers
Describe the condition of the posts eite,..0 at' 3 Z ......&,-.7 A.) _ -.,

Materials Yes No ...More materials Yes No___
1.-----Is a water access line present g•---. Is a discharge line present

If yes, what diameter is it If yes, what diameter
If yes, what rnaterial type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Meastuing point 9.s"..- No
Is the water level measuring point marked Surface Pad Yes ,...1s....19,-
If yes, how 4% # ei Is a concrete pad present
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad
Stick up of well casing stick up above the pad 94 m ,I-L5 Survey Yes N. 22.,,,,
Stick up of water access pipe above the pad Is a survey (brass) marker present
Stick up of water discharge pipe above the pad If yes, what is recorded

„
Describe the general condition of the well z:, Do .,g jr-s s--catf-- 64_1 ,,,,

Additional comments/Other hazards at the well

Checklist prepared by (print) 6..0. 5--(t.40 CZ/ Checklist reviewed b (-Hint) ,-1' 1 I -TC,fe
Signature: .5c.."(ser.,..../c, j Date: t lv J. i Signature: 1)..Ye4 A C 00 Q I Date: (.0(0 ok
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Well Inspection Checklist
Well ID: 203 Well Name: ¿ p 3 - 3 if
Date of Inspection: .01 /of Purpose of inspection (check one)
Location/Directions to the well: Z.40- O lc q -W 3 Institutional control

.....----Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc 1------ Easting: 3402 26 --
If yes, describe how, where, and what it says: ,4-1,_,{,,,,( 7,7f 4- i 4 Northing: /s122.. 4g 44-4-
/i 1--- 1 0 3/41 r."-, t..--ii cA-p 4-F3 - •-i Projection: 

uE 

to tos 13-ree.3 E 1-1 L V3.1. 2-Z-- Lei '-td:'-f Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present e.."--

1
If yes is it securely attached to the casing ,----

goTt3)How is it attached (circle one) Welded
Describe the condition of the cap V. .DP.)1, /0 3)'y rf L. z. cA . c.....-21 c.le -,42"4,

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) iv .)

Locks Yes No Electrical Yes No
Is the well locked upon departure L - Is an electrical plug presen ...----
Identify the condition of the lock IV I I-) What type of plug is pre nt (volts, amps)
Identify the type (mfgr) of lock, and the lock number St.ti

eets4-1- 1--z-K- 5"-I40.?
Protective Posts Yes No Photographs Yes No
Are protective posts present g.,----- Was the well photographed ,_...---
If yes, are post painted yellow 1..------ What camera was used C.2,1200""
If yes, how many (circle one) 1 2 3 4 5 ("Whichsmart card are the photos on 6.1) 2 3
Is at least one post removable ,...--- List the hotograph numbers
Describe the condition of the posts 44,,,e....- .r.e.,,,z_ 1-p-sA- is, a"lit- ( L . 4. iv -
6.9( ite.cle-Avs / 3 e,.... 4 ....L. ,.......e r-g- fai.01.

Materials Yes No More materials Yes No
Is a water access line present 4---"- Is a discharge line present
If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yej, No 370 " 55 ,N-I,A -7— 1
Is the water level measuring point marked .-' gUrface Pad Yes No
If yes, how /11 0 " 3(4" pi. -5.4.c._ 41_ cAt,o,/,:e.i.J, Is a concrete pad present I .-
Stick up Inefies If yes, describe the condition i -ri- c Letz. ( ..e,
Stick up of surface casing above concrete pad 24' it-,  D 69..4) rit"'ð .' Ai
Stick up of well casing stick up above the pad StMey Yes No
Stick up of water access pipe above the pad -- Is a survey (brass) marker present 1../
Stick up of water discharge pipe above the pad -- If yes, what is recorded 'PittV I- -4--

,e,.. F 3 ...- al
Describe the general condition of the well S. 64 . Jrt 5-,' 1-1- IA, ieJ , 0 ' 0 414.-A , i 49.57,...0-

5 Ve.e. , I .94.(.4 4E-4.4- Cecs e Ai,- Ai • dit 13 1-7 r - 'Er k
L SI (-1- 1.-e7 - 1Additional comments/Other hazards at the well ( hick .1 0 -. S',"(

1941-

Checklist preitar4e."d by ( XI ‘...) --5--er.,,o cZy" Checklist reviewedribcstbvint)eme12)/ :":t")/
Signature: Date: .513 ijef Signature: ( k)r, 01 Date: tc>k4101
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Wen ID: 2,•Prit Well Name: 4 g— c, 5--
Date of Inspection: c/S V. c• 1 Purpose of inspection (check one)
Location/Directions to the well: 4-,4-a-01;14" 1:6 , Institutional control

*----Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc 4---- Easting: 3 ii-2:2._ ,Oi
If yes, describe how, where, and what it says: Northing: ‘eg 2.2-- 65•F / ,

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present i.--

IIIf yes is it securely attached to the casing .---.-
How is it attached (circle one) ' Bolted
Describe the condition of the cap .74? i if:2

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) deow4151' ')i.5 4,..,c-ier- c....._7"-
6,, i Le le-,.. ,,,, ,,,, 4,e4 c...t._

Locks Yes No Electrical Yes No__,
1.•••••"Is the well locked upon departure t Is an electrical plug pre nt

Identify the condition of the Iock /...)...6V What type of plug is sent (volts, amps)
Identify the type (mfgr) of lock, and the lock number K1 - t-i

Aei z...< I.- 1-1 0-2,
Protective Posts Yes No Photographs Yes No
Are protective posts present t.," Was the well photographed t---
If yes, arepost painted yellow t., What camera was used Z 2..:Ac..a.---•
If yes, how many (circle one) 1 2 4 5 Which smart card are the photos on CD 2 3...54.2
Is at least one post removable I T List the photograph numbers

. Describe the condition of the posts .:9,..0 0 .a:f-- 261 !--#.&-‘,,,, A141
f

Materials Yes No More materials Yes No
4-----Is a water access line present

_„,-
••---✓̀Is a discharge line p sent

If yes, what diameter is it If yes, what diam r
If yes, what material type (ci one)
stainless steel galv ' d steel PVC other

If yes, what nal type (circle one)
stainless stee galvanized steel PVC other

If other, what is it If other, w t is it
Measuring point Yes No
Is the water level measuring point d .....-----Surface Pad Yes No

L.------If yes, how Is a concrete pad • • sent
Stick up Inches If yes, describe e condition
Stick up of surface casing abov concrete pad -------
Stick up of well casing stick up abOve the pad /4L / a ,", ridigiAPY Yes No

•------'Stick up of water access pipe above the pad _..--, Is a survey (brass) marker present
Stick up of water discharge pipe above the pad If yes, what is recorded_____---

Describe the general condition of the well

fe. ‘,,a /Pi— a P2.- ,....._4(..577‘

Additional conunents/Other hazards at the well

Checklist prepared by ( rint) • 5- L-00,-(' Checklist reviewed by • ',I a , Ai dto, i i Z.CA( "et
Signature: Date: 6" 1/. i

...-

Signature: ( A) a.0 t .04, tiv tign d Date: lo/ Wok
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Well Inspection Checklist
Well ID: 2 lesS Well Name: 1-1C- 3--
Date of Inspection: 0/3 Purpose of inspection (check one)
Location/Directions to the well: 4.-1) 4.1 Institutional control

Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, tnarked with a tag etc ✓ Easting: 3st -&-z..› 3
If yes, describe how, where, and what it says: A44 Northing: ter-2.-z_
.4 1— C4.4 c'a N. Projection: UTM

g f; V, G E 29' /4.-F6-. Daturn: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present
If yes is it securely attached to the casing
How is it attached (circle one) Welded
Describe the condition of the cap .2.v( 

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) 

Locks Yes No
Is the well locked upon departure
Identify the condition of the lock
Identify the type (mfgr) of lock, and the lock number it/

A-01.
Protective Posts Yes No
Are protective posts present
If yes, are post painted yellow
If yes, how many (circle one)
Is at least one post removable

cf
✓

2 4 5

Describe the condition of the posts Oec)

Materials Yes No
Is a water access line present
If yes, what diameter is it
If yes, what material type (circle one)
stainless steel galvanized steel PVC other
If other, what is it
Measuring point Yes
Is the water level measuring point marked
If yes, how 4.1,0 ao At. 5(4.
Stick up
Stick up of surface casing above concrete pad
Stick up of well casing stick up ahove the pad
Stick up of water access pipe above the pad
Suck up of water discharge_pipe above the pad

Describe the general condition of the well

✓
No

Electrical Yes
Is an electrical plug present
What type of plug is present (volts, amps)

Photographs Yes No
Was the well photographed ✓

What camera was used 67-43D4.) Z--
Which smart card are the photos on 2 3
List the photograph numbers

-t6 2 3 Le.a>

More materials Yes No
Is a discharge line present
If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC
If other, what is it 391" 35 /..?,e1.. T.

other

Surface Pad
e‘4.5 oe-, Ao  Is a concrete pad present 
Inches If yes, describe the condition eg• 64- 4,01,_a_e

Yes No

Survey
Is a survey (brass) marker present
If yes, what is recorded MO 27-
N. 6113 re, -7 • 77

2-9/ &IV

No

Additional conunents/Other hazards at the well Ddee 0 ,/ 16 a (--)ellis.,4-tisete 

Checklist prepared by (p . s-ft...046y
Signature: Date: ‘13.14

Checklist reviewed clei W /3C) r1/4 
Signature: 1,13,21/W itetee 40 Date: (0 (0I
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Well Ins s ection Checklist
Well ID: 2- cOGP Well Name: i•-• P3 —
Date of Ins ertion: . 0 f Pu ose of ins ection (check one
Location/Directions to the well: !--1-../..• et _aa Institutional control

a' outine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coo dinates
Is well identified, marked with a ta : etc Eastin : g -
If es, describe how, where, and what it sa s: Lid c_.„ . Northin:: Aro -2,2 56 -2--_

.".. 4,1.4-, . . ... , . ,Pro ection: UTM
/4 3 (. ( .2q, - -I • -1- GP.. - 3 Datum: WGS 84
Lockin well ca 1 =OM No GPS de: Recreational
Is ca. or wellhead box oresent

__

1If es is it securel attached to the casin: MIME
How is it attached (circle one) Welded olt—
Describe the condition of the cap .", v 4-- L /45 y " 4 1--ciir,..4-4,e_ c....,.._zi ,zi

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) 04-j b

Locks Yes No Electrical Yes No _.
Is the well locked upon departure i../- Is an electrical plug pre t e.-----
Identify the condition of the lock t.r. e....A What type of plug is esent (volts, amps)
Identify the type (mfgr) of lock, and the lock number "iro.-/

At2frx 1.41z- f-ig)e-)
Protective Posts Yes No Photographs Yes No
Are protective posts present 1,---..- Was the well photographed r.---,"
If yes, are post painted yellow ..---- What camera was used .c,....,:lety.
If yes, how many (circle one) 1 2 4 5 Which smart card are the photos on CD 2 3
Is at least one post removable 

1.......49-
List the photograph numbers

- Describe the condition of the posts 6 eletP ze- 2 2- L. A.," /Li

Materials Y s No More materials Yes No
Is a water access Iine present ...-- Is a discharge line present .-----
If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what matelial type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it ,g/i" 05 .4-.7.-/ v,fre...0 ,
Measuring point Yes No
Is the water level meas g point marked c...."-- Surface Pad Yes No
If yes, how Is a concrete pad present r..."...
Stick up Inches If yes, describe the condition Li leT CVZLIIL.

Stick up of surface casing above concrete pad a At 'T i Al
Stick up of well casing stick up above the pad —..- Survey Yes No
Stick up of water access pipe above the pad —. Is a survey (brass) markerpresent
Stick tip of water discharge pipe above the pad --- If yes, what is recorded 1-F 3 --o VA

Ak . ‘15-3 L14.1Y. to
Describe the general condition of the well E-= .blf lee $9 • (el'

3/t 55 -A-4.-1 1 - 4," 40,-47.4-. .) ‹i qlfg- • *S-
A, 2. (4 -2- 14d fAe54-6 V)/ el eib,..'l e i d. i' SAS a .-5441-lesaL 4'4'5.1

Additional comments/Other hazards at the well

Checklist prepared b ( ' t G. • 4r/ Checklist reviewed by rint) e, t Al lAtty
._gnature: Date: SAA/a I Signature: I A) 1 Date: (,41,,` ,

ryt-
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Well ID:

Well Name:LI-3-07

DateMay 30. 2001

VI Nanw:CFA\206 ;way

A-58



Well Inspection Checklist
Well ID: 2 0'1" Well Name: c /------3 ̂ vg
Date of Inspection: ,5,(3t,/l, t Purpose of inspection (check one)
Location/Directions to the well: Pi- Cy c PA- 3.-L,-v-4( at-d C) I*tutional control
5 • 512.- 44va- e L It ri"3 ----R-outine maintenance

Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc

......„-- ,
Easting: 2 iii__ /s-e,"

If yes, describe how, where, and what it says: (...i.,J1 ,j,q,,,, pg.,/...0" ,. Northing: 't ,-c-2.2-- 5S
0,4 fip.t. 4.,-,,,-1,-t__ e•bs T Projection: IJTM

Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present c----".

1If yes is it securely attached to the casing ,----

jr,How is it attached (circle one) Welded
Describe the condition of the cap 0.-‘ c.1 gc.....ef Gob.) 0 --fr a....,

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) r-, 0.)

Locks Yes No Electrical Yes _ No
Is the well locked upon departure 07 Is an electrical plug present g.----""
Identify the condition of the lock ou 1_ c.) What type of plug is present (volts amps)
Identify the type (mfgr) of lock, and the lock number As-,....t 30,4 254. Li / 1

4,1. LC14-- $ i 674:'
Protective Posts Yes No Photographs Yes No
Are protective posts present --- Was the well photographed ----

If yes, are post painted yellow t----- What camera was used C2A"'"A2".'"
If yes, how many (circle one) I 2 IV- 4 5 Which smart card are the photos on el-) 2 3
Is at least one post removable 4.----- List the hotograph numbe:z
Describe the condition of the posts j 6 1/4>V '14, 11 Look 4-5

+4. 1, t...-...k.f.., rd - c--/
Materials Yes No More materials Yes No
Is a water access line present 1.---- Is a discharge line present .--'
If yes, what diameter is it 1 //de ' Dyes, what diameter / t,,,, •I

ainless st 
material type (circle one)

galvanind steel PVC other
, material type (circle one)

stainless st galvanized steel PVC other
nther,-What is it --"ff other, What is it

Measuring point Yes ,.. No
Is the water level measuring point marked 4.--"- Surface Pad Yes No
If yes, how '' X " 0!)". /4 61kt- C.Pc..„0 Is a concrete pad present
Stick up Inches If yes, describe the condition 2 -r-t--2--
Stick up of surface casing above concrete pad l t4-3 IP'
Stick up of well casing stick up above the pad '----- Survey Yes ,.- No
Stick up of water access pipe above the pad / ci. 1,..., Is a survey (brass) marker present
Stick up of water discharge Ripe above the pad tfl,e1 If yes, what is recorded L F 3 — i?

Describe the general condition of the well p-c7.2.0 0.1-<,-/ 4 " e/4-54,5

Additional comments/Other hazards at the well

Checklist prepared b ' t 6 4.,.., 5/LOC 6y Checklist reviewed by trint) II Z--CD I& y
Signature: I Date: 673opi

/.--p4q..Yle-te
Signature: ( ),...) QA.A.tir vorciColM Date: (0/ to/c..,

/
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Well Inspection Checklist
Weil ID: I 24- Well Narne: L F" 3 ''' / z'
Date of Inspection: .5-44 0( Purpose of inspection (check one)
Location/Directions to the well: Sc.-) c_..e/tea-e-a- l-eib.." 0 G 1/ ,tt Institutional control
14--- P2-- 4-^-1 C-474 ...144.‘c-1( - c . rd Routine maintenance

Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc ---- Easting: 31/
If yes, describe how, where, and what it says: a.), j/ 0,44„„e ",,,,641.eof Northing: y 2-2_ ,..5iS9'
0,, ?cry 4e_,..-.4.,e_ 4" Projection: UTMepbv

Datum: WGS 84
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ...--"--

1If yes is it securely attached to the casing 1.------

lgZilHow is it attached (circle one) Welded
Describe the condition of the cap • .ic.te — *4 - A.....1-1 ,01-1- (.....J...ey1 kfra b a •-,‹(.5

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) /-• ...,

Locks Yes No Electrical Yes77 No
Is the well locked upon departure G.---- Is an electrical plug present
Identify the condition of the lock /Li/ ref-) What type of plug is present (voltsomps)
Identify the type (mfgr) of lock, and the lock number y„,1/./ goef -252) 1

÷si. 444,_ 5-- loc.,
Protective Posts Yes No Photographs Yes No
Are protective posts present t.---- Was the well photographed ...-----
If yes, are post painted yellow ..---- What camera was used 4,,,a4Poif• -&
If yes, how many (circle one) 1 (2....) 3 4 5 .„. Which smart card are the photos on Z.) 2 3
Is at least one post removable 4...----- List the photograph numbers
Describe the condition of the posts 6.,140 64-4... ky -.0f-• 2..e.- ZAJ>k 4.—c "5—
727.) 0...." ...1...e... _5-e.t.a a2........?sa..1 ifE '2 t Z-. te 7-.5 .5 1--

Materials Yes No More materials Y:.......s"-- No
Is a water access line present ...-""✓ Is a discharge line present
If yes, what diameter is it / Pi/ If yes, what diameter / vy
If what material type (circle one) If ye . . --Thi . erial type (circle one)

s 41:rS galvanized steel PVC otherPVCstainless I's galvanized steel other
iiie

er, what is it o i er, vdat is it
Measuring point Yes 1:o1
Is the water level measuring point marked ✓ Surface Pad Yes ¿yr-
Eyes, how Is a concrete Ead present
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad —
Stick up of well casing stick up abOve the pad •••fi 1 1 lel A.4 5 Survey Yes ir...o.„../
Stick up of water access pipe above the pad 2.44 -A., 45 Is a survey (brass) marker present
Stick up of water discharge pipe above the pad 2f.,t 7„...,„( 5 If yes, what is recorded

Describe the eneral condition of the well it /....e.A,A,‘,42,-,E) 1.4,,,,Gtre.. .s.6"..,4t..c,L. cao -.5
5/et A t..41 Ake-g _St......-444. 40 - /3 ie..A6.5 

eetx...ki ,u-c...a5 #f -4 5c-f.a-1-1 C-i 4/,/9
Additional comments/Other hazards at the Well

Checklist prepared by (print) G.,,tt..I - 54T.....el Checklist reviewed byr:diro ,,_._ - yi MA . 1 NTT 

(36;11:::kSignature: jc...179.• A Date: 1-6-710 J. i Signature: LA ,24,1 VITO .
O. Ant , . Date: (9/
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Well HI 727

Well Namelf3-10

Date:May :30, 2001

Narne:CFA\727 may 30 01,jpg
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NioneVFA1727
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Well Inspection Checklist
Well ID: 7 2:2_ Well Name: 2, 7E-3 — I (
Date of Inspection: Purpose of inspection (check one)
Location/Directions to the well: „, pa_ ,,,./ L,„...,,,,,c, i I 7=6 "--. Institutional control

online maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc

, .--
Easting: 3 Li 2_ 62c,

If yes, describe how, where, and what it says: cdtice/ { /..+40i-e_ Northing: (421e)7-

111"-- fe-1 -I'd l''''' *--̀ -lIf '"1. fl'•7 "f7 eaerg r .rt-tei.t.,-4.70 Projection: 
yraz.-3

044,14.4e.e- ,.... ci-,......,...- r ,7 Datum: WGS 84,...4
Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present f.....

1If yes is it securely attached to the casing
How is it attached (circle one) Welded Bolted
Describe the condition of the cap

Can well be accessed without unlocking, and if so, how (ie unbolt the cap)

Locks Yes No Electrica! Yes No
Is the well locked upon departure

____
L....----- Is an electrical plug present 4-------

Identify the condition of the lock What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number

Protective Posts Yr.............- No Photographs Yes No
Are protective posts present ✓ Was the well photographed c..-----
If yes, are post paintedyellow A.------ What camera was used C.22-4Ss;,0 ..,.
If yes, how many (circle one) 1 2 41, 4 5 Which smart card are the photos on e 2 3__.-
Is at least one post removable ..----- List the hotograph numbers
Describe the condition of the posts 44- zo Lz.r.,fr-_,-, 1---1.1,c1/4,j2

Materials Yes No More materials Yes No
L.,--VIs a water access line Eresent 4.----d Is a discharge line present

If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes Lin.,,,,,--
Is the water level measuring point marked ' Surface Pad Yes No
If yes, how Is a concretuad present 1...---'
Stick up Inches If yes, describe the condition
Stick up of surface casing above concrete pad / . s- 1 ti sp- €5-e?
Stick up of well casing stick up a6ove the pad Survey Yes No
Stick up of water access pipe above the pad,Is a survey (brass) marker present ....."'"

Stick up of water discharge pipe above the pad _..-• If yes, what is recorded d- F-g — I f

Describe the general condition of the well wel q Sacill.co cevs fAIS 1 ' ' het 5 'Cuas...
'-00 A c," cace.se.1 she., i,./ ,ne& I, ri4.1-st,Coc 6 - , 0W (;) PA

Additional comments/Other hazards at the well

Checklist prep.a.reV51/(....id. •C•A'' • S-Pe0(-.V,
Checklist reviewed by rint) , - .0 .. fl :ID) (ey,Signature: .„, Date: /U/0 / Stgnature: LA_)eize, cjit. 4 cl..._ Date: (17/6,,k_Dk
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Well ID: 722

Well Na111el—F3-11

Dati.,:May 31, 2001

Hie Nause:CF.A\722 may 31 (
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cA
Well Inspection Checklist

Well ID: 1 611 f Well Name: C ria - mop,' — rl- on i
Date of Inspection: s P-5 / o l Purpose of inspection (check one)
Location/Directions to the well: Institutional control

3/1 r-, 1 5 64 C CA ern 411r4- 1-040( .\+ Routine maintenance
Nonrouiine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc -..,,v

Easting: 3 47I ZS: 70
If yes, describe how, where, and what it says: Northing: zi g2 o / 37

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ---'4

'-.„...,
1If yes is it securely attached to the casing

Welded (Bolt4How is it attached (circle one)
Describe the condition of the cap Gm ,-, 41,

234, t ̀.›la
Can well be accessed without unlocking, and if so how (ie unbolt the cap) ' - 'r-es re— Ou-t_ tre.446,,, 1 e-5,0,-Ir. c_o_ s i p,.._
Locks Yes No Electiical Yes No
Is the well locked upon departure -''',4 Is an electrical plug present '''''v
Identify the condition of the lock kyc-L.....) What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number rrs: ed. 'T_ "I e 0 e3G, ve,i4--re-neo if,e..,m 6
A mei( C eve\ LO c•• G1.- -G'

r 1
Protective Posts Yes No Photographs Yes No
Are protective posts present ---..N

Was the well photographed - \ 1
If yes, are post painted yellow

--,4
What camera was used c Loo e) •

If yes, how many (circle one) 1 2 3 4 5 Which smart card are the photos on Cr) 2 3
Is at least one post removable List the photograph nurnbers 11.— I 3 i q
Describe the condition of the posts I t ti 2- A-, .Q.St

t 3 4.6 -a*, S•k- 1 Lt +.0 4 0.14-
Materials Yes No More materials Yes No
Is a water access line present ''''N/ Is a discharg.e line present ..Nr
If yes, what diameter is it i I:14 t;) MID If yes, what diameter ( If,..- i'" ,
If yes, what material ty e circle one,), If yes, what material type c - one)

stainless steel vanized steel PVC otherstainless steel galvanized stee___) PVC other
If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring point marked '-'4 Surface Pad Yes

'----„,4
No

If yes, how Is a concrete pad present
Stick up Inches If yes, describe the condition 613-0 j
Stick up of surface casitig above concrete pad I f-i- Z 'fL iv.%
Stick up of well casing stick up above the pad 1 e_ 4- i 1 ¡,,, Survey Yes No _
Stick up of water access pipe above the pad 24-4- 1 3/kii ;„ Is a survey (brass) marker present --„,
Stick up of water discharge pipe above the pad 2. c +.4 3A4;, If yes, what is recorded

C4F P. Moki -P- 0 0 I
Describe the general condition of the well Gt7,„1

Additional comments/Other hazards at the well

Checklist prepared by (print) CIZ G-,-kr e t .., Checldist reviewed by (plt.).(200 Vkile.R.0 0 a'n-
Signature: (-2,,.„.„„,,,,,„*„._ Date: Si tti 8, T Signature: (.0,g4A-a0 I Date: 5/11 Of

A-67



A-68



Well 11.1., 1117r7

Nalite:CFA-N1( )N- A -11111

Date.Nlay 3, 21101

Natite.„CFA110 7 I [flay 3 01 open box„jpg

••••-•-•••••••••••••••••••••••••••••••••••••••-••••••-••••••••••••
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Well 1077

Naine-.CFA-MOti- A-001

Ditie.May )001

Niiinek:PA\1 3 01 plugjpg
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6 cc- ncel
Well Inspection Checklist

WeH ID: i o v-g i Well Name: CFA -frra,c, -.4- - 49 Z) "2--
Date of Inspection: ct? ---- 0 7- -c9 / Purpose of inspection (check one)
Location/Directions to the well: ..-"A• --Y.,,, ...qt. 5% Cr/I- di 44. ace. _Institutional control

fr.- Routine maintenance
Nonroutine maintenance
Other

Identification Yes No GPS Coordinates c.,..,..s - s7.2/ •
Is well identified, marked with a tag etc L------ Easting: 3,-(3 clifir 7/
If yes, describe how, where, and what it says: Northing: 4-7f7.-0 /(1?

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ..----''
If yes is it securely attached to the casing ...---- M
How is it attached (circle one) Welded Bolted t.---7-
Describe the condition of the cap 0...2e c.,,,_ (....., f- c p..-d- f....6-/

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) Ye-o" r ,.., i 0 0 , -7 ht,-A 6. 4

Locks Yes No Electrical Yes No
Is the well locked upon departure ...---- Is an electrical plug present L--'---
Identify the condition of the lock r-, 4-4-%..) What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number 41- Pr° i'L 47.4iP /251254, AH...c6414.,.., cA.,,J Lc, c 1 .2--f___

_30

Protective Posts Yes No Photographs Yes No
Are protective posts present V Was the well photographed
If yes, are post painted yellow What camera was used C.2.030.k. 7--
If yes, how many (circle one) 1 2 3 4 5 Which smart card are the phot s on ..j..7 2 3
Is at least one post removable List the photograph numbe — ( 5- - t (6, - 19
Describe the condition of the posts

Materials Yes No More materials Y4e.„sr-- No
Is a water access l ine present k..---- Is a discharge line present
If yes, what diameter is it /. 2. 6"-‘' I e,..4.,_,Lia-- If yes, what diameter /. a 6-1.-
If yes, what mate_01 type (circle one)
stainless steel .-"" galvanized steel PVC other

If yes, what material type (circle one)
stainless steeb-----galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring point marked

i -
Surface Pad Yes 

.
No

If yes, how /U 5,4 0.011.4-- Is a concrete pad present
Stick up ri 1 to Inches If yes, describe the condition d /24 ,. it,c ,,,,/
Stick up of surface casing above concrete pad 1 ' "4-" 1 f-. 3 et4,c4(
Stick up of well casing stick up abOve the pad I , I a

Survey Yes No
Stick up of water access pipe above the pad f ' // " Is a survey (brass) marker present ..----
Stick up of water discharge pipe above the pad I' /I" If yes, what is recorded e--- -,4- - A/ lri --",t- - cr202

-/,i‘.4-- !get 4--
Describe the general condition of the well a i et) /J d 4 h 6 LAJja

Additional comments/Other hazards at the well

Checklist prepared byLl G - 00 J. .11-u-ci Checklist reviewed by ( rint Weociedi ::cepq
Si ture: 22-41) Date: of 91-/of Signature: 0,..) pi 0 Date: 5 fo1
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Well 1D: 1078

Natrie:CFA-M )N-A-002

Date:May 7, 2001

Name-,CFA1l Liv 7 01.ipy

Akear'reK4 rtn"',-
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Wel 11.). 107

Well NameA.-.1-A-MON-A-0()2

Date:May 7. 2001

File Name:CFA\1(178 av 7 01 open box.

"-'41,-‘,),A2;444;;;;-4;:4-z,Z4V-MteMS'
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Well Inspection Checklist
Well ID: / d9 S'=', Well Name: C4C-4- — li-/ 8 ,4._/ — 01- — 00 3
Date of Inspection: 6) 5' - 61" — 62 i Purpose of inspection (check one)
Location/Directions to the well: ... 44( , s_ e.A-',4-- 0,, 12614- (Zee Institutional control

Routine maintenance
Nonroutine rnaintenance
Other

Identification Yes No GPS Coo dinates
Is well identified marked with a tag etc t----- Easting: 31/3 si‘y-
If yes, describe how, where, and what it says: Northing' IfS2 d? < 4t' 3

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ..------

1If yes is it securely attached to the casing 1.---
How is it attached (circle one) Welded Bolte.
Describe the condition of the cap e_-.ec_e_i /•••••-/-7 -

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) y.6s c-e..... .5., z f-- h.e..,,, 6.z1--$

Locks Yes No Electrical Yes No
Is the well locked upon departure t.---- Is an electrical plug present 1...---
Identify the condition of the lock A, t,--) What type of plug is present ( olts amps)
Identify the type (mfgr) of lock, and the lock number 17/P'0,-- ..-% a 4- /.2-57 2_,3- 1/0 c. 7‘ 7

oq-fr) cr./I-Le-4 N L 0 c,i‘._ Q 1 c--
Protective Posts Yes No Photographs Yes No
Are protective posts present ,...---- Was the well photographed 1,------
If yes, are post painted yellow What camera was used CA coo Z
If yes, how many (circle one) 1 2 3 4 5 Which smart card are the photos on C)
Is at least one post removable List the photograph numbers (2-) /7 - i•-
Describe the condition of the posts

Materials Yes No More materials Yes No
Is a water access line present t' Is a discharge line present
If yes, what diameter is it /- 3 " If yes, what diameter 1 . 2- 4—'
If yes, what material .,, , - . • o le
stainless steel :alvanized stee PVC other

If yes, what mat- ; - . - . e onsk
stainless steel : 

- 
vanized stee* 7 ) PVC other

If other, what is it If other, what issit---_____------
Measuring point Yes No
Is the water level measuring point marked 4.---- Surface Pad Yes No
If yes, how Is a concrete pad present i....,
Stick up Inches If yes, describe the condition 0 al
Stick up of surface casing above concrete pad / ' 2 ' f
Stick up of well casing stick up above the pad 14 5 ' ' Survey Yes
Stick up of water access pipe above the pad / ' I' " Is a survey (brass) marker present ✓
Stick up of water discharge pipe above the pad / ' ? " If yes, what is recorded d. ro —Ai - ft — CZ

/AI V-- /19.5-
Describe the general condition of the well ti• Aj aO 

Additional comments/Other hazards at the well

Checklist prepared by (p t) .___.. S-ig-(tO 4 <7". Cheeldist reviewed h *tint ella• II .1.2.• f.4
Signature: f-1--.) Date. OS p/ o 4 Si ,...4 ature: ,._j9,i. Intallf4,03111.1EMirdtgill
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Wr1111): 1089

Name:CFAA .1\1-1 0

Date:May 1, 2(,k11

File Name:CFA\ I 9 may 1 01 open box,ipg

k
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Well Inspection Checklist
Well ID: ra ct-f I Well Name: CPA - G445-- 1./ - 6 0171
Date of Inspection: 51 V a I Purpose of inspection (check one)
LocationfDirections to the well: Institutional control

jt. Yy 7, I 0 p C (- 45-r.-0.1*., i Add,-Q. -ea i-L- a q 1.,...,,) c, 1 1 I 'N. Routine maintenance7

\* 'Ai ..., i ‘...)_04. on •,•sy,--r ,..-.4--,,erv cf 1 .,--, i'b; Po, -“..,,,A --- Li n cc. in Nonroutine maintenance
to,, 1-Y" 0 4 LC; As A. itra • Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc ---, j Easling: 5 Lt -2_.(-1 3 3
If yes, describe how, where, and what it says: .._____ Northing: i+ F--2_---4A-S•Lj

44r-,P i -e-/i Projection: UT/vI
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ---..si

1If yes is it securely attached to the casing •••••„,

How is it attached (circle one) Welded Bolted
Describe thQ condition of the cap (77,,t, 4

15•Xiii3 4.-ce--K Co, IA L.c.xe) vd a 0-3 e-cAt-

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) Ni n

Locks Yes No Electrical Yes No
Is the well locked upon departure ----, Is an electrical plug present ---..,,

Identify the condition of the lock p-e..,......, What type of plug is present (volts, amps) -----
Identify the type (mfgr) of lock, and the lock number

A re4-et a-4,, 1.-0 4,_ a) C._.-*
Protective Posts Yes No Photographs Yes No
Are protective posts present -...,, • Was the welI photographed
If yes, are post painted yellow ----., What carnera was used
If yes, how many (circle one) 1 2 (3) 4 5 Which smart card are the photos on 2 3
Is at least one post removable ••••.., List the photograph numbers -7
Describe the condition of the posts c-5, .:. j ln•of ‘n 4-c. ee r-•••• icr,,KiV2 A( 14

Materials Yes No More materials Yes No
----.,,,,Is a water access line present -',..J Is a discharge line present

If yes, what diameter is it If yes, what diameter
Dyes, what material type (circle one)
stainless steel Ig,-7M2rti-steet._ PVC other

If yes, what material type (circle one)
stainless steel steel PVC other

If other, what is it ---.._
_galvanized

If other, what is it
Measuring point Yes No
Is the water level measuring point marked t-7- -41 -- Surface Pad Yes No
If yes, how O., 'k e ev.i pi, 5,dr- Is a concrete pad present "-,,,,

Stick up Inches If yes, describe the condition C),,, A
Stick up of surface casing above concrete pad 2_ e.4- i i ;,-, .
Stick up of well casing stick up abbve the pad —2.16*.eSurvey Yes

''''',I
No

Stick up of water access pipe above the pad - Is a survey (brass) marker present
Stick up of water discharge pipe above the pad - If yes, what is recorded (----...1c.JD I - /3 1

1`..1 A..bQ,1 C..r4 i "4-i""t_s
Describe the general condition of the well \\•)o., Ç. 7 3 6 -7.7-

6-o-0A cl..k -2:93(43$• 0'1.--
-VIOdeisriceese-fe- -AA- - Y't.b4riz 1•001:5-‘-&-/oeviek-c=5. 6-6.11 LI 937.15(_A
Additional comments/Other hazards at the well

0 U.. lcx.4 IA446 c_LA+ bkpc,rt °kin vcx-P W a 5/ 4/0/
...

Chealdistyr ared by (print).1-2.„ (De...," c t c., Checklist reviewed by (p . ) Idelido.r l t 3c4-1,1
Signatur61, , Date: s I-51 0 1 Signature: 1,...)edArSt t_ Date: ./44/ Di

0
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Well Inspection Checklist
Well ID: 12SS— Well Name: C-4C4 - G .45- V - 0 CS—
Date of Inspection: 5p c)( Purpose of inspection (check one)
Location/Directions to the well: Institutional control

ct. 1 ,,, , NI D-C Po r+/.4.4„„4-01 c4,--, 1,1-‘1-'4".e.aell'1.0-1 2 ''',/ Routine maintenance
o • 2.4-re, 4 C CI o-joxl ,c) rv-f- •-.0. ,-.1 o n s^end-li < • 1 440._ ote• 10,--..-. C-'2- Nonroutine maintenance

Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc --„,,,, Easting: 3 t-/- 3 1 1 L,
If yes, describe how, where, and what it says: Northing: 1.4 8.2..2_.3 6, 1

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present "------"---J

1
If yes is it securely attached to the casing

'---...,..„4

How is it attached (circle one) Welded ..c:11.re
Describe the condition of the cap Civ-p J

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) 1‘..) n

Locks Yes No Electrical Yes No
Is the well locked upon departure -------4 Is an electrical plug present --...,,,
Identify the condition of the lock f\-.)........----- What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number
p rfr.....-, e — Loci< C.D.G.g-

Protective Posts Yes
-No
 No Photographs Yes No

Are protective posts present Was the well photographed ----„N
If yes, are post painted yellow --,,,,,, What camera was used C._ 2._.c, a o=5
If yes, how many (circle one) 1 2 CT.) 4 5 Which smart card are the photos on (1D 2 3
Is at least one post removable ---,...4 List the photograph numbers / 0
Describe the condition of the posts dam. A vt-4-0 /o, /6.1,2_5 E--• *St'

Materials Y No More materials Yes No
Is a water access line present

,1 -
:;.V."Is a discharge line present ---.4

If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yy No
Is the water level measuring point marked

t
Ns Surface Pad Yes No

If yes, how ̀ `X' PA 14 • 3t4F-a-- 6414.)
Is a concrete pad present -Nt

Stick up Inches If yes, describe the condition --x., 6,9
Stick up of surface casing above concrete pad 2 -c-i- 611V„
Stick up of well casing stick up above the pad' 2.1. 0 Survey ___ Yes No
Stick up of water access pipe above the pad ---, Is a survey (brass) marker present ---N
Stick up of water discharge pipe above the pad If yes, what is recorded

G c e 2 - 0 1
Describe the general condition of the well An, ,1, o...• 4:Y2:1

L.14 5A,S Cd4P16')19845 sst4 -1 1' ‘L-ecii i \ -,..(k-1-ovA 68z- V-i 9 . Li 9
cak*-14.. p po-e- (di CA, f r*I-e-cM (...ota k-0, L:A...0- ,,..>,.‘-' -t51.-14)Ts-a. As-

Additional comnient§/Other ha7ards at the well gt--E...."' 4,:) ,:, • Co-5

Checklist pre ared b (print) ‘2_. C>04- c • •a, Checklist reviewed • ( .n.„,,A,,,,, „k ,, ,,,,„
- Date: 7,,, reiSignature: tj1 Signature: . tat I Date: 5/7/c),
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Well Inspection Checklist
Well ID: i 2, 5- (,,, Well Name: g /4 - GPIs- v - eoo (0
Date of Inspection: 7 tn.? 1 o I Purpose of inspection (check one)
Location/Directions to the well: Institutional control
p - 3 ...-* t Pj on Lt.-. c_ip ,-, fe cryvt (----)0,41,,,..,,vb,„[.., ."\I Routine maintenance

1,--.1-4-eir.. e +' 1 u-e, . U.._)-P.1 I P S 6,-, G' i 1..i.e 45- .--.2,:t .4 Nonroutine maintenance
Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc ---.4 Easting: -3 ti29Le
If yes, describe how, where, and what it says: Northing: Y? 2 7-C,,,o g

Projection: UTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present ---..,

1If yes is it securely attached to the casing ---..„

How is it attached (circle one) Welded C131)
Describe the condition of the cap c-_, _ ,„ j

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) P r)

Locks Yes No Electrical Yes No
'----...„.„,Is the well locked upon departure ----",1 Is an electrical plug present

Identify the condition of the lock oi-+-4--,-...; What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number
P.-----.--$- , c.--- 1._," c_k- (S:2 E-E

Protective Posts Yes No Photographs Yes No
Are protective posts present -----N Was the well photngraphed -----...„4

If yes, are post painted yeIlow ---,,i What camera was used c •Q: OC,c) --,
If yes, how many (circle one) I 2 r3--) 4 5 Which smart card are the photos on rf ) 2 3
Is at least one post removable i ----N, List the photograph numbers ( i
Describe the condition of the posts f ,, ,n,-; CP)-1...E.D 4-4 ,6., +i, _,I

Materials Yes No More materials Yes No
Is a water access line present ---„I Is a discharge line present -.,...4

If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Y.,No
Is the water level measuring point marked '94 Surface Pad Yes No
If yes, how 'V ,,,,, c5t,t, (m.P) Is a concrete pad present ----,..y

Stick up Inches If yes, describe the condition c-re,-e› cl)
Stick up of surface casing above concrete pad .5 4.1- t ;.•-•
Stick up of well casing stick up abbve the pad — 2.,(s. LA) Survey Yes No
Stick up of water access pipe above the pad -- Is a survey (brass) marker present -----...„4
Stick up of water discharge pipe above the pad — If yes, what is recorded

5 P12.--- n 2—
Describe the general condition of the well C-T-3-to a Ne,1-1-34..k Cai E,'Vi . 5-)
14 vi4e0v• pD14-5 IA 6L.e.s. pv-o l4ci,i--,- 11.401 1-k+4;$,V 9-91-172-8". 07
61. 1 44..11.4-6.t 4-o V' ter ori,r; vs te.a-a) to EFev;-) 4 9-31- Š 1?Lc.-

Additional comments/Other hazards at the well

Checklist pre ared by (print) q2_ Gc.L.:- c t., Checklist reviewed b (printl, twerufeit saki(
Signatur6--„,_ ' Date: C [1.-( 6 p Signature: 1 A ) (Z6,..eVoLL I Date: 5.11-/ol
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Well It:) W 1256

Name: CFA-OAS-V-006

Date: May 3. :WI

Name:C1="A\1256 may 3 01 jpg
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Well Inspection Checklist
Well ID: i ._. 5 -7 Well Name: C A - GPrS- V - 007
Date of Inspection: y YO 1 Purpose of inspection (check one)
Location/Directions to t e well: Institutional control

''''/ 0'. f )el..-111 rõ 8Z41 4p-i-we_2,41 (61,-,d R ii a / 4-- \I Routine maintenance
I 6,,,A Qd I .*3 Nonroutine maintenance

Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc ----N Easting: 3 If 2,2g,
If yes, describe how, where, and what it says: Northing: 4, Fr 2.2-- C-,,, 2_,_

Projection: UTM
Datum: WGS 84

Locking well cap Yes----....N No GPS grade: Recreational
Is cap or wellhead box *sent

1If yes is it securely attached to the casing --,.4 .

Bolte.aHow is it attached (circle one) Welded
Describe the condition of the cap C,-n-e, ca

Can well be accessed without unlocking, and if so how (ie unbolt the cap) IQ

Locks Yes No Electrical Yes No
Is the well locked upon departure ----.,, Is an electrical plug present -,,,,

Identify the condition of the lock L2.9 „_ ) What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number
A b.-es-ex. % c 4.-, I-P cle..._ 0 5: -E-

Protective Posts Yes No Photographs Yes No
Are protective posts present --..„ j . Was the well photographed --..„,
If yes, are post painted yellow --„Ni What camera was used c 015131)
If yes, how many (circle one) 1 2 3 4 5 Which smart card are the photos on 1 2 3
Is at least one post removable `,./ J List the photograph numbers 2,
Describe the condition of the posts Cn-c),,, a 'Pk.,„-. 4-. 3
Materials Yes No More materials Yes No

---,,,,,Is a water access line present -----..4 Is a discharge line present
If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yy No
Is the water level measuring point marked "csit" Surface Pad Yes No
If yes, how 'A•< ' 0,1 ms„pi, (A.A.) Is a concrete pad present ----..„...4

Stick up Inches If yes, describe the condition 6,,..._,A.
Stick up of surface casing above concrete pad 3 ..c-t- 'ay, in
Stick up of well casing stick up above the pad — 2410 Survey Yes No
Stick up of water access pipe above the pad — Is a survey (brass) marker present '-----„J
Slick up of water discharge pipe above the pad — If yes, what is recorded OS P 3- Z) l

IN3401..7? c, of.); n-.Nte,..s
Describe the general condition of the well ec 0.0 of me,r1-1-oni / cr:±)?(Dr5 . 'I ,
LI Iiii100P- 17.9.4_s ipd '2'^ A..to.441/6 4,4.,..,,,- L,5.1-_1.1..,' ° 2-9 t'°$ b 8 - 1 s-
P, id? 1...axl J 49'3 - Oli

Additional comments/Other hamrds at the well

OW i, cn•CK- VfcAS rii•--1-- t A pcsii 4 rf iiir--D • C,03 ,§rgle)/

Checklist pared by (print) Z (._.. c f d‘ Checklist reviewed b -N--' t) iirje?,42. f ( 74::::a..QV/
Signatur • Date: c A IA ) Signature: Date: 5/17/0
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Well Inspection Checklist
Well ID: (.2-S-8. Well Name: c-__P 14 - G 45 - V- 0 0 P
Date of Inspection: Sr/3/0 I Purpose of inspection (check one)
LocationlDirections to the well: Institutional control

!,,-;./ 1,-, d 01,,7•1 Fe (-1-1,,..-.61 (ea., Lir,c_ 0 l n /Ps, 4 4.---1-1.4-Ers.kd-i.en , .N. Routine maintenance
NJ ors chi" ..f road ck f 1--e.i. 4.A., ct Vt._ ...., f 1 Nonroutine maintenance50

v...4_11 1,. on 5:-. 54-4 eye roak...) Other

Identification Yes No GPS Coordinates
Is well identified, marked with a tag etc --....„.".1 Easting: 3 93_33 --.
If yes, describe how, where, and what it says: Northing: q Sk 2.3o o 5—

Projection: IJTM
Datum: WGS 84

Locking well cap Yes No GPS grade: Recreational
Is cap or wellhead box present -„,,„

1If yes is it securely attached to the casing --...„4

How is it attached (circle one) Welded olted
Describe the condition of the cap 60—a,

Can well be accessed without unlocking, and if so, how (ie unbolt the cap) 1...1 o

Locks Yes No Electrical Yes No
Is the well locked upon departure ---N Is an electrical plug present -_,
Identify the condition of the lock 1..j A.,...-..., What type of plug is present (volts, amps)
Identify the type (mfgr) of lock, and the lock number

IDI.,-,-0_, . c„,-- Loci-. Ifit GE
Protective Posts Yes No Photographs Yes No
Are protective posts present --..,4

Was the well photographed -----4
If yes, are post painted yellow --,,4 What camera was used c_zo Ö o '--
If yes, how many (circle one) 1 2 C..) 4 5 Which smart card are the photos on cfp 2 3
Is at least one post removable ---..„,, List the photograph numbers `I
Describe the condition of the posts G 6 - aUt,..H.' +-C, C...-:

Materials Yes No More materials Yes No
Is a water access line present ----- \I Is a discharge line present --...,,

If yes, what diameter is it If yes, what diameter
If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If yes, what material type (circle one)
stainless steel galvanized steel PVC other

If other, what is it If other, what is it
Measuring point Yes No
Is the water level measuring point marked .."---- -*K3- Surface Pad Yes--_,..N No
lf yes, how ef. "X'spis,A (IQ) Is a concrete pad present
Stick up Inches If yes, describe the condition (9,e BA
Stick up of surface casing above concrete pad 3-4 1,-,
Stick up of well casing stick up above the pad — -1.01,) Survey Yes No
Sfick up of water access pipe above the_pad Is a survey (brass) marker present ---\,1
Stick up of water discharge pipe above the pad ______ If yes, what is recorded

GSP3 — C2—
Describe the general condition of the well a.v4adle„...)(---. N o f&-fti 04- CA Lf 9 2:1 , ( '1)
LI I) Aro r" rf* fe,/ -‘4. 0.--ei-* I 6.4e-o-,4-0- I.,oe__ ,- pAsroc- 7-pi. p11-eD c .1 5-

,..- s....e e. 5 ,..c.r 4 . C,44cA).2 L-q.i.., 4 cr

V.,
i7 . 42—er44-4,4.

Additional comments/Other hazards at the well

Checklist pre ed by (print) V. C,....rce c. Checklist reviewed 12y (pritealldre,i4s 11 c_.1(p‘f
Signature: ' _.- I Date: C i Si o I Signature4A )otisr• WO I Date: grwc.)/
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WellID: 1258

Well Name: Cl-A-GAS-V-(

Date; May 3, 2001

Name:CFA\1258 may 3 0 ,j

•

I
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS V, Ill, AND ill EXTENSfON

Evaluated by: S. H. McCormick, D. L.
Roberts, D. R. Braun
Date; July 14 end 21, 1899

Facilities- were inspected for evidence of, or the potential lor, pollutants exposed la storm water. Observations and required actions arenoted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS REQUIRED ACTIONS

SoJl stabllizatlon-Landfill III (except
ea.st portion! end Landfill Ill Extension

•

-

Uniform perennial vegetation is required for
temporary or permanent cover. Some areas of
inadequate soli stabilization were identiped July
t998. The plan was to be implemented by
March 29, 1999. No efforts were undarway to
improve vegetation. A consultation was
conducted with ecologists from thit
Environmental Sclence and Research Foundation
June 1999.

Prepare seedbed and seed ditches-, topsoil
stockpile, and berms by November 1, 1999 ,
(P. M. Wraught).

.
Soil Stabilization-Landfill I and Landfill
lli east portion . .

Noxious weeds were observed (Canada thistle,
musk thistle). Noxious weed-control measures
were not implemented In 1998 or 1999 to date. -

. Vegetation is Improving on the sideslopes of the
east portion of Landfill 111. Some erosion was
observed.

•
implement noxious weed control measures
before weeds hloom each spring (S. H-
McCormick).

Offsite tracking Gravel effectively controls offsite tracking of so& • No additional action required_
,
Preventive maintenance Equipment used at the landfill Is routinely 4,

maintained, with the exception of the crane..
No additicmal actton required.

Inspections- Landfill III (except east
portion) and Landfill III Extension

Inspections have been required since January
1999. Weekly Inspections have been performed
since June 21, 1999.

Ensure weekly inspections are performed (D.
L. Roberts, P. M. Wrought).

inspections- Landfill I and Landfill ill
east portion

•
Monthly inspections have been performed eince
January 1999 as required.

No additional actlon required.
Storm Water Team Team roster is being updated to Include

Compliance Held Support personnel.
No additional action requlred.

Storm Water Training Training is being revised (D. R. Braun). No additional action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS l,111, AND ill EXTENSION

• Evaluated by: S. H. McCormick, D. L.
Roberts, D. R. Braun
Date: July 14 & 21. 1999

Prepared by-
Name: S. H. McCormick

gle-hra.terg Date:  gfri/gil

Title: Manager, Waste Area Group 4
Representing: Lockheed Martin Idaho Technologies Company

Prepared fay:Pp4.44— e• 014-tA-X"  Date:  ir-/Z-9 
Name: D. L. obetts
Title: Landfills III and Extension Storm Water Coordinator
Representing: Lockheed Martln Idaho Technologies Company

Reviewed by: Date:  r-if (-57Name: D. K. Jorgen
Title: Manager, Buried Waste and Landfill Restoration .Representint): Lockheed Ma 'n Idaho Technologies Company

Reviewed
Name: M. C. Tier an
Title: Manager, Waste Reduction Operations Cornplex
Representing: Lockhead Martin Idaho Technologies Company

Date: 1/47-99

Prepared by:  ,a,,e ightitei.e Date: E9'17-99Name: D. R. Braun
Title: INEEL Storm Water Coordlnator
Representing: Lockheed Martin Idaho Technologies Company

Reviewed by: 0. 
Name: C. R. Chebul
Title: ESH&Q Manager, Environmental RestorationRepresenting: Lockheed rtin 1 Technologies Company

Reviewed b TA71-40 
Name: T. L. Carlson
Title: ES&H Manager, Waste Reduction Operations ComplexRepresenting: Lockheed Martin ldaho Technologies Company

CERTIFICATION STATEMENT
I certify under penalty of law that this docurnent and all attachments were prepared under my direction or supervision in accordance with a systemdesigned to assure that qualified personnel properly gathered and evaluated the information submitted. Based upon my inquiry of the person orpersons who manage the system or those persons directly responsible for gathering the information, the information eubmitted (s, to the beat of milknowledge and belief, true. accurate, and complete. I am aware that there are significant penalties for submitting false information, including thepossibility of ilne Impriso ent fo wing v Vona.

4111

Signature: / sketiv
Narne: H. T. Conner, Jr.
Title Executive Vice President ior Operations and C f Operating OfficerRepresenting: Lockheed M

Signature: 
Name: R. C. Cullison
Title: Environmental Programs and Settlement Agreement ManagerRepresenting: U.S. Department of Energy-tdaho Operatlons Office

chnologlas Company

Date:

Date ci3/1 )(.??

9/01
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STORM WATER COMPREHENSEVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, 111. AND 111 EXTENSION

Evaluated by: D. L. Roberta, D. R. Braun,D. E. Snyder
Date: April 5, 2000

Reviewed by:
Name: J. A. La
Title: Landfill I 111 Eastside Storrn Water CoordinatorRepresenting: chtel BWXT Idaho, LLC

Fleviewed by:
Narne: D. L. Roberta
Title: Landfills 1t1 and Extension Storm Water CoordinatorRepresenting: Beehte EtWXT a o, Lit

A.
Reviewed by:  

9 

Date: .5Name: H. D. WO ams
"Title: Manager, Waste Area Group 4
Representing: Bechtel BWXT Idaho, 1.LC

Reviewed by: Data;  SI ‘6.-150

Date:  • 5Arbet50

Date: 5"7- ,—t90

Name: M. C. Tiernan
Title: Site Area Director, Waste Reduction Operatlons ComplexRepresenting; Bechtel BWXT Idaho, LLC

Prepared by:  ig4,412Z,4,7
Name: D. R. Braun
Title: NEEL Storm Water Coordinator
Representing: Bechtel BWXT Idaho, LLC

Date:  Sr; _3 co 

Reviewed by: Q.. P. a  Date:Name: C. R. Chebul
Title: ESH&OA Manager, Environm ntal Restoration

Reviewed by: 1-cti.rp e  Date;Representing: Bechtel FM o 1.;

Name: T. L. Carlson
Titre: ESH&DA Manager, Waste Reduction Operations ComplexRepresenting: Bechtel BWXT Idaho, LLC

5=7-bc----c4)

CERTIFICATION STATEMENT
I certify under penalty of law that this document and all attaohments were prepared under my direction or supervision In acooniance with a system
designed to assure that qualified personnel properly gathered and evaluated the information aubrnitted. Based upon my inquiry of the person or
persons who manage the system or those persons directly responsible for gathering the information, the information submitted Is, to the beet of my
knowledge end belief, true. accurate, and complete. I em aware that there ere significant penalties tor submitting -false information. including the
possibility of fine en im Fdaonrnent f r knowing violations.

Signature:
Name: R. S. Wat s
Tale: ESH&OA General Manager
Representing: Bechtel BWXT Idaho, LLC

Signature: 
Name: . . Perks-413 optkpåTitle; Environmental Technical Support Mission DirectorRepresenting: U.S. Dipartment of Energy Moho Operations Office

Dem  (S`' 2 Al —er4 

Date:  /424/0 
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS 1,111, AND 111 EXTENSION

Evaluated by: D. L. Roberts. D. R. Braun,D. E. Snyder
Date: April 5, 2000

Facilities were inspected for evidence of, or the potential for, pollutante exposed to storm water. Observations and required actkms are
noted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS
REQUIRED ACTIONSInspectlons- Landfill 111 (except east

portion) and Landfill 111 Extension
Inspections have been parforrned as required. No additional action required. .

inspections- Landfill I and Landfill ill
east portion

Monthly inspections were performed fromJanuary 1999 through September 1989, thenquarterly inspections were performed because itwas realized thet the landfills should becategorized as inactive.

No additional action required. ,

•
.Storm Water Team Team roster is being updated. No additional action required.

Storm Water Training Appropriate personnel completed the training(Course GOOTRN68). No additional action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATIONAT LANDFILLS I, ill. AND HI EXTENSION
Evaluated by: D. L. Roberts, D. R. Braun.D. E. Snyder
Date: April 5, 2000Facilities were inspected for evidence of, or the paten lal for. pollutants exposed to storm water. Observations and required actions are

noted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS
REQUIRED ACTIONSGrounds

Little windblown litter observed on west side.Otherwise housekeeping generally effective.W(ndblown litter Is being_pickup daily.

No additional action required.

Records
Records aro maintained of disposed material. No additional action required.Map The map is being updated (remove culvert nearroad). No additional action required.

Soil stabilization-Landfill III (excepteast portion) and Landfill III Extenslon

Uniform perennial vegetation is reiluired tortemporary or permanant cover. Some areas ofInadequate soil stabilization were identified July1998. The 1999 evaluation required seeding ofditches, topsoil stockpile, and berms. Ditcheswere seeded in November 1999, but growth wesnot yet evident (due to cold weather). The topsoifstockpile and berms were not seeded.

Establish perennial vegetation on topsoilstockpile as soon as practicable (ICARE DR12294. Control weeds on gravel berms (P.M. Waugh°.

Soil Stabliization-Landthl 1 aria LandfillIH east portion Noxious weeds were observed (Canada thistle,musk th(stle). Noxlous weed control measuresapparently were not implemented since 1997.Stdeslopes ot the east portion of Landfirl Ilishowed some erosion.

implement noxious weed control measuresas sooll as practicable ((CARE DR 10414).Repair and seed eroded areas (H. D.Williams).

Olfsita tracking Gravet effectively controls offsite tracking of soil. No additional action requlred.
Preventive maintenance Equipment used at the laridfill is routinelymaintained, with the except(on of the crane,which still needs repair.

Complete repair as soon as possible usinggood split pmvention techniques (M. R.Carroll).
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STORM WATER COMPREHENS!VE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, ni, AND 111 EXTENSION

Evaluated by: D. L. Roberts, D. R. Braun,D. E. Snyder
Date: April 5, 2000Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm vvater. Observations and required actions ara

noted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS
REQUIRED ACTIONSAsbestos waste disposal trench Empty boxes, wood chips, cranes, and containersof asbestos waste were observed.

No addilfored action required.
Spill prevention

One crane was In need of rtipair; it has been In -the landfill with a drip pan since ihe previousevaluation. The storm water pian states thatequipment Is not fueled or maintained at thelandiill. Repalr progress is documented tn weeldyinspection reports.
.

No additional action requlred (sea preventivemaintenance).

-

.Non-storm water discharges I There are no nonstorm water discharges,including leachate. Tha 1999 review of theLiquid Effluent Inventory was compteted June1999 and the 2000 review Is scheduled to becompleted June 2000.

_
No additional action requked.

Monitoring point The monitoring point and collection basins weredry. No additional action required.Spills and leeks
No significant spills or leak.s have occurred. No additional action required.Spill response equipment • The hazardous material response team has spillresponse equipment at CFA.

No additional action required.
Storm water management

.

_ _

Basins and ditches were In good condition endeffective. The parallel ditches along part of theperimeter were reconfigured into a single ditchwith flatter side slopes to lacilitate seedbedpreperation and seeding. There have been nodischarges of storrn water from the collectionbaslns or ditches.

No additional action required.
_

1
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, III, AND 10 EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.M. Wraught, M. A. Pinzel, R. L. Skinner, C.J. Duncan, T. J. Safford, R. D. Blew, and C.J. Craiglow
Date: April 10, 16, and 17, 24, 26,2001

Reviewed by: '  Date: 
Name: C. A Craiglow
Title: Landfill I and 111 Eastside 53drm Water CoordinatorRepresenting: chtel BWXT Idaho, LLC

Reviewed by: G. dt—g4A— Date:Name: D. L. R. $ -rts
Title: Landfills 111 and Extension St• Water CoordinatorRepresenting: Bach T Ida
Revievved by: Date:Name: S. G. Wil inso
Title: Manager, Waste Area Group 4
Representing: Bechtel BWX Idaho, LLC

Reviewed by:
Name: M. C. 71e
Tftle: Site Area Director, Waste Reduction Operations ComplexRepresenting: Bechtel BWXT Idaho, LLC

Date:

Prepared by:  _/d/Pfifa,if ,44)  Date:44'4(7/Name: E. D. Wal er
• Title: 1NEEL Industrial Storm Water Coordinator
Representing: Bechtel BWXT Idaho, LLC

q4/0  Reviewed by:

4-5-6/

4--Nerne: C. R. Che
Title: ESH&QA Manager, Environniental RestorationRepresenting: Bechtel BWXT •aho, C

  Reviewed by: Date:Name: T. L. Catlson 
gkirittiTitle: ESH&QA fvlanager, Waste Reduction Operations ComplexRepresenting: Bechtel BWXT Idaho, LLC

 Date:  6.1 if7

CERTIFICATION STATEMENT
I certify under penalty of law thet this document and all attachments were prepared under my direction or supervision In accordance with a system
designed to assure that qualified personnel property gathered and evaluated the Information submitted. Based upon my inquiry of the person or -
persons who manage the system or those persons directly responsible for gathering the information,-the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there ere significant penalties for submitting false information, including the
possibility of fine and irnpriso ent for knowing violations.

Signature: Date: 6A/6"/ Name: R. S. Wa i s
Title: Vice President, Environmental Safety Health and Quatity AssuranceRepresenting: Bechtel BWXT Idaho, LLC

Signature: ./...1.3.:-... i ---'ei, ?
e 

- 
ir, it_

Date:Name: T. L. Perkins
Title: Director, Environmental Technical Support DivisionRepresenting: U.S. Department of Energy Idaho Operations Office
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, ill, AND III EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.M. Wraught, M. A. Pima!, R. L, Skinner, C.J. Duncan, T. J. Safford, R. D. Blew, and C.J. Craiglow

Date: April 10, 16, and 17. 24, 26,2001Facilities were inspected for evidence ot, or the potential for, pollutants exposed to storrn water. Observations and required actions are

noted.

AREA, BUlLDING, ACTIVITY, ETC. OBSERVAT(ONS
REQUIRED ACTIONSAsbestos waste disposal trench ...Empty boxes, wood chips, and containers ofasbestos vvaste were observed.

No additional action required.
Spill prevenlion

'

A crane in need of repair, discussed in the April5, 2000 evaluation report was removed fromLandfill 111 extension on September 27, 2000.The storm water plan states lhat equipment isnot fueled or maintained at the landfill. Nosubcontractor equipment disposes of material inLandfill ill Extension !Asbestos Landfill) andtherefore, has no potential for leak from theirequipment. Landfill equipment is 1991 or newerwhich minimizes the potential for leeks.

No additional action required.

Non-storm water discharges There are no nonstorm water discharges,including leachate. Weekly and quarterlyinspections verify this. The 2000 review of theLiquid Effluent Inventory completed June 2000,is additional verification that there are nononstorm water discharges.

No addition& action required.

Monitoring point The monitoring point ICFA-MP-4/1Iand collectionbasins were dry. No liquid was present in the
It is recommended that the area be observeddurins the next snowmen to observe flow .
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS 1,111, AND III EXTENSION

Evaluated by: D. L. Roberts, E. D. Walker, P.M. Wraught, M. A_ Pinzel, R. L. Skinner, C.J. Duncan, T. J. Safford, R. D. Blew, and C.J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001
Facilities were inspected for evidence of, or the potential for, pollutantnoted. exposed to storm water. Observations and requked actions are

AREA BU LDING, ACTIVITY, ETC. OBSERVATIONS
REQUIRED ACTIONSsampler. There have been no discharges from thetartans to the northeast tributarY channel sincestorm water monitoring was instituted. If there isa discharge in the event of overflow from themiddle storm water collection basin on the eastside, it is not readily observable that the overflowwould discharge to the northeast tributary

channel and monitoring point (CFA-MP-411) inthe channel. There is no record of discharge
from the retention basins.

patterns and determine -the most appropriatemonitoring point. (Environrnental Monitoringand Facility Storm Water Coordinators)

No additional action required.

Spills and leaks No significant spills or leaks have occurred sincethe April S. 2000 evaluation.
No additional action required.

Spill response equipment The hazardous material response team has spillresponse equiprnent at CFA. In addition spill
pillows in drip pans are available at the CFAlandfill mechanics office. •

No additional action required.

Storrn water management Basins and ditches were in good condition andeffective. Culverts to the collection basins on
the east side of Landfill 1111 are riot blocked andare in good repair. The culvert on the southwestcorner of Landfdl III Extension was blocked.
As reported in the 2000 evaluation, the parallel

Anneic2 - 2001 -2

•

The blocked culvert should be cleared_ Theblocked culvert was partially cleared of sandand gravel on April 16 and was compfetelycfeared on April 24, 2001.

No additional action required.



STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS t, Ill, AND III EXTENSION

Evaluated by: D. L.. Roberts, E. O. Walker, P.M. Wraught, M. A. Plnzel, R. L. Skinner, C.J. Duncan, T. J. Safford, R. D. Blew, and C.J. Craiglow

Date: Apnl 10, 16, and 17, 24, 26,2001Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observations and required actions are
noted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS
RECO/ ED ACTIONSditches along part of the perimeter werereconfigured into a single ditchwith flatter sideslopes to facilitate seedbed preparation andseeding. There have been no discharges ofstorm water -from the collection basins orditches.

AP

unds
No windblown litter was observed. Windblownlitter is being picked up daily. Housekeeping iseffective.

No additional action required.

ecord

Map

Soil stabilization- Landfill III Extension

ecords are maintained of disposed rnateriai

The map is being updated.

Uniform perennial vegetation is required forternporary or permanent cover. It was reportedthat weeds on the berms and soil stockpile wererernoved or buried arid the berms and the soilstockpite were seeded on 5/17/2000. The Stollerplant ecologist indicated it was too early toexpect germination. Vehicle tracks were noted onthe soil stockpile.

No additionai action required. 

Revise the map. Revision of the rnap wascompleted on 4/19/01.
No additional action required. 

It Is recommended that signs or othermeasures be utilized to prevent traffic on theseeded area of the soil stockpile_ Signs wereplaced on the north and south ends of thesoil stockpile the week of 4/17/01. Thesigns read Newly Seeded Area Keep ofr.
No additional actions required.
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STOHM WATER COMPREHENSIVE SITE COMPUANCE EVALUATION
AT LANDFILLS I, Ill, AND III EXTENSION

Evaluated by: D. L. Roberts, E. D. Wafker, P.
M. Wraught, M. A. Pinzel, R. L. Skinner, C.J. Duncan, T. J. Safford, R. D- Blew, and C.
J. Craiglow .

Date: Aprfl 10, 16, and 17, 24, 26,2001
Facilities were inspected for evidence of, or the potential for, potlutan s ex o cd to storm water. Observations and required actions are
noted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS
..

REQUIRED ACTIONSDitches were seeded in Novernber 1999, and
new growth was evident duringihe 2001
evaluation. The StoNer plant ecoiogist Indicated itis still too early to determine the likelihood of
success. arid the ditches should be watched overthe next few years to determine if the native
species planted can become established or if
competition from cheatrgrass is too strong.

•

Soil Stabilization — old asbestos landfill
on the north end of Landfill III
Extension

'i The area has temporary cover of predominantly
sand arid grave!. Annual rnaintenance is ongoingto fill areas that subside. There was very little
vegetation and some Indian Flice grass and
Kochia were present. The Stoller plant ecologistindicated that the gravelly cover win not like!y
support Cheat grass. 11 was reported that weedswin be continue to be controlled by periodic
Wading as part of the maintenance activities for
this erea

No additional action required.

.

Soit Stabilization-Landfill I and Landfill
Ill east portion

_

Dead noxious weed stalks were observed
(Canada thistle, musk thistle), but there was noevidence of new thistle growth during the 2001
evaluation. Weeds were treated with a herbicide
in 1999 and hand rernoval of Canada thistle was

No additionel action required.
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STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, III, AND III EXTENSION

Evafuated by: D. L Roberts, E. D. Walker, P.M. Wraught„ M. A. Pinzel, R. L. Skinner, C.J. Duncan, T. J. Safford. R. D. Blew, and C.J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001
Facilities were inspected for evidence of, or the potential for, polfuterds exposed to storm water. Observations and required actions are
noted.

AREA BUILDING, ACTIVITY, ETC. OBSERVATIONS REQUIRED ACT ONSconducted in the summer of 2000. It may be -tooearly to evalUate if eradication a noxious weeds
has been fully achieved. It was reponed that ifnoxious weeds are observed during ongoing
nspections and maintenance, a herbicide will beused to control the weeds.

Side slopes of Landfill I and III showed some soildisturbance from burrowing animals and animaltrei/s. While the density of vegetation of the sideslopes has not reached the density of the flatterportions of the landfill, vegetation present
appears to be effective in reducing erosion. II
was reported that re-seeding will -take place inlow vegetation density areas this fall as part ofan ongoing maintenance program for the landfills.

Ft is recommerided that a plant ecologist beutdized to provide guidance for the ongoinglandfill cap re-vegetation and maintenanceprogram at Landfill I and II/. (EnvironmentalRestoration project managerl

Offsite tracking Grevel effectively controls offsite tracking of soil. No additlenal action required.

Preventive maintenance . Equipment used at the landfill is routinely
maintained.

No additional ection required

Inspections- Landfill!!! (except east
portion) and Landfill III Extension

Inspections have been performed as required. No additional action required.

Annex 2 - 2001 - 5



STORM WATER COMPREHENSIVE SITE COMPLIANCE EVALUATION
AT LANDFILLS I, III, AND III EXTENSION

Evaluated by: D. L Roberts, E. D. Walker, P.M. Wraught, M. A. Huai, R. L. Skinner, C.J. Duncan, T. J. Safford. R. D. Blew, and C.J. Craiglow

Date: April 10, 16, and 17, 24, 26,2001
Facilities were inspected for evidence of, or the potential for, pollutants exposed to storm water. Observations and required actions are
noted.

AREA, BUILDING, ACTIVITY, ETC. OBSERVATIONS
REQUIRED ACTIONSInspections- Landfill I and Landfill 111

east portion

.

MontNy inspections were perfofrned as requiredsince tha 2000 evaluation.

.

No additlonal action required.

Storm Water Team Team roster is being updated.

-

No edditional action requked,

Storm Water Training Appropriate personnel completed the training(Course 000TRN68). In addition, tailgate trainingwas presented by the CFA Landfill storm waterpollution prevention team leader to equipmentoperators.

No additional action required.
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INEEL - News Desk - INEEL completes five-year review of landfills remediation project Page 1 of 2

Kelatt4tUiONV:
funimariin Wagon

DOE News Release
FOR IMMEDIATE RELEASE
May 20, 2002

EELIdaho National Engineering and Environtnental Laboratory
INEEL Home (http://www.inel.gov)
INEEL Newsdesk Home ( http: //newsdesk.inel.gov)
Back

NEWS MEDIA CONTACTS:
Stacey Francis (208) 526-0075; syf@inel.gov

INEEL completes five-year review of landfills remediation project

The soil caps placed over Central Facilities Area industrial landfills at the Department of Energy's Idaho
National Engineering and Environmental Laboratory to protect people and the environment are working
as intended. The five-year review of the remedial action was performed as required by the
Environmental Protection Agency.

The INEEL has completed a five-year review of the Central Facilities Area Landfills I, II, and III
remediation project and detailed its findings in a recent report that is available to the public. Citizens
may request copies of the report or project briefings by calling the INEEL Community Relations Office
at (208) 526-4700 or the INEEL's toll-free number at (800) 708-2680.

DOE, the U.S. Environmental Protection Agency and state of Idaho signed a Record of Decision in 1995
for the industrial waste landfills, which the agencies agreed required clean up actions to protect human
health and the environment. The remedy included the installation of a native soil cover over each landfill
to reduce infiltration of surface water, implementing administrative controls (such as fencing or
regulations) to prevent access and environmental monitoring to ensure effectiveness of the remedy.

Construction of the landfill caps was completed in 1997, along with the installation of equipment
designed to monitor moisture in the landfills, soil gas and groundwater beneath the site.

Nitrate levels in the groundwater near the landfills remain above the EPA maximum contaminant level
of 10 milligrams per liter for community drinking water systems, but below the 20 mg/L concentration
allowable for noncommunity water systems. Nitrate concentrations will continue to be monitored
annually and re-evaluated at the next five-year review scheduled for 2007. Yearly inspections of
institutional controls and annual soil gas surveys will continue.

With a combined area of more than 35 acres, the Central Facilities Area Landfills were used as early as
the 1950s and as recently as 1993 to dispose of construction, office and cafeteria waste from the INEEL.
To a lesser extent, some ha72rdous materials, such as solvents, waste oils, paints and chemicals were
also disposed of in the landfills.

Detailed information is available in the Administrative Record file for Operable Unit 4-12. The
Administrative Record is located at the DOE Reading Room of the INEEL Technical Library, 1776
Science Center Drive, Idaho Falls. Copies can be found at Albertsons Library on the Boise State
University campus and the University of Idaho Library in Moscow. The Administrative Record can be
accessed on the Internet at http://ar.inel.gov/home.html. 

http://newsdesk.inel.gov/press_releases/2002/05-201andfill_remediation.htm 11/7/02
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INEEL - News Desk - INEEL completes five-year review of landfills remediation project Page 2 of 2

The INEEL is a science-based, applied engineering national laboratory dedicated to suipporting the
DOEs missions in environment, energy, science and national security. The INEEL is operated for the
DOE by Bechtel BWXT Idaho, LLC.

INEEL --

02-045

6111780 litO
and innininfint Soldrinds

Idaho National Engineering and Environmental Laboratory
INEEL IIome (http: //www. inel . gov)
[NEEL Newsdesk Home (http: //newsdesk. inel . goy)
Back

http://newsdesk.inel.gov/press_releases/2002/05-201andfill_remediation.htm 11/7/02
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Appendix C

CFA Landfills I, II, and III Photographic Log
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Figure C-1. Sagebrush intrusion on eastside of Landfill II.
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Figure C-2. Rock armor at north end of Landfill II.
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Figure C-3. Rill on the northeast slope of Landfill II.
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Figure C-4. Animal burrows along the eastside of Landfill III.
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Figure C-5. Rill on eastside of Landfill III between Boreholes LF 3-03 and LF 3-05.
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Figure C-6. Time-domain reflectometer on Landfill III before solar panel was repositioned.
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Figure C-7. Animal burrow on westside of Landfill III.
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Figure C-8. Westside of Landfill III looking toward Big Southern Butte.
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Figure C-9. Westside of Landfill III looking north across Borehole LF 3-03.

C-1 1



Figure C-1 O. Animal burrow on westside of Landfill III.
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Figure C-11. Vegetation on Landfill III looking south.
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Figure C-12. Northern edge of Landfill III.
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Figure C-13. Vegetation on the northern section of Landfill III.
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Figure C-14. Vegetation on Landfill I.
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Figure C-15. Vegetation on Landfill II looking from the gate toward the time-domain reflectometer arrav.
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Figure C-16. Landfill II time-domain reflectometer arrav.
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Figure C-1 7. Time-domain reflectometer station at Landfill III.
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Figure C-1 8. Vegetation on Landfill III near the time-domain reflectometer array looking south.
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Figure C-19. West time-domain reflectometer location at Landfill III.
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Figure C-20. Landfill III run-off basin.
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Figure C-21. Overflow area for run-off basin.

C-23



Figure C-22. Drainage channel leading out of the overflow area.
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Figure C-23. Sampling location for overflow.
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Figure C-24. Time-domain reflectometer arrays and base station at Landfill II looking northwest.
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Figure C-25. Time-domain reflectometer array and neutron-probe access tube LF2-07 at Landfill II.
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Figure C-26. Vegetation at Landfill II looking southeast.

C-28



Figure C-27. Vegetation at Landfill II looking north with rock armor at northern end.
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Figure C-28. Groundwater Monitoring Well LF 3-09.
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Figure C-29. Groundwater Maititoring Well L. -08,
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Figure C-30. Groundwater Monitoring Well LF 3-10.
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Figure C-31. Southern edge of Landfill HI looking north.
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Soil Gas Monitoring Analytical Results
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Appendix D

Soil Gas Monitoring Analytical Results

The soil gas monitoring results are provided as an Excel file on a compact diskette. The file can be
opened by clicking on the file name "Appendix D Protected.xls." The file is password protected, but can
be opened for viewing by clicking on the "Read Only" tab that will be presented to the user when opening
the file. The following worksheets are presented in the workbook file to enable the user to review the data
of interest. Each worksheet is for a specific borehole and sampling port within that borehole. Data have
been sorted by analyte with a secondary sort by date to facilitate viewing of the data.

CFA-GAS-V-004 (13 ft)

CFA-GAS-V-004 (38 ft)

CFA-GAS-V-004 (78 ft)

CFA-GAS-V-004 (107 ft)

CFA-GAS-V-005 (13 ft)

CFA-GAS-V-005 (38 ft)

CFA-GAS-V-005 (78 ft)

CFA-GAS-V-005 (108 ft)

CFA-GAS-V-006 (13 ft)

CFA-GAS-V-006 (38 ft)

CFA-GAS-V-006 (78 ft)

CFA-GAS-V-006 (108 ft)

CFA-GAS-V-007 (13 ft)

CFA-GAS-V-007 (38 ft)

CFA-GAS-V-007 (78 ft)

CFA-GAS-V-007 (107 ft)

CFA-GAS-V-008 (13 ft)

CFA-GAS-V-008 (38 ft)

CFA-GAS-V-008 (78 ft)

CFA-GAS-V-008 (108 ft)

D-3



CFA-GAS-V-004 (13 ft)

Sample Number Method Name Compound Name

4MV00101GF TO-14 VOA Gas 1,1,1-Trichloroethane 160

4MV00101GFDL TO-14 VOA Gas 1,1,1-Trichloroethane 170

4MV05001GF TO-14 VOA Gas 1,1,1-Trichloroethane 380

4MV05001GFDL TO-14 VOA Gas 1,1,1-Trichloroethane 360

4MV10101GF TO-14 VOA Gas 1,1,1-Trichloroethane 1500

4MV15001GF TO-14 VOA Gas 1,1,1-Trichloroethane 200

4MV45001GF ET014A 1,1,1-Trichloroethane 370

4MV53101GF ET014A 1,1,1-Trichloroethane 870

4PR60101VT TO-14 VOA Gas 1,1,1-Trichloroethane 550

4MV00101GF TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 2

4MV00101GFDL TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 5

4MV05001GF TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 3

4MV05001GFDL TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 12

4MV10101GF TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 7

4MV15001GF TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 10

4MV45001GF ET014A 1,1,2,2-Tetrachloroethane 2.5

4MV53101GF ET014A 1,1,2,2-Tetrachloroethane 9.8

4PR60101VT TO-14 VOA Gas 1,1,2,2-Tetrachloroethane 16

4MV45001GF ET014A 1,1,2-Trichloro-1,2,2-trifluoroethane 42

4MV53101GF ET014A 1,1,2-Trichloro-1,2,2-trilluoroethane 300

4PR60101VT TO-14 VOA Gas 1,1,2-Trichloro-1,2,2-trifluoroethane 170

4MV00101GF TO-14 VOA Gas 1,1,2-Trichloroethane 2

4MV00101GFDL TO-14 VOA Gas 1,1,2-Trichloroethane 5

4MV05001GF TO-14 VOA Gas 1,1,2-Trichloroethane 3

4MV05001GFDL TO-14 VOA Gas 1,1,2-Trichloroethane 12

4MV10101GF TO-14 VOA Gas 1,1,2-Trichloroethane 7

4MV15001GF TO-14 VOA Gas 1,1,2-Trichloroethane 10

4MV45001GF ET014A 1,1,2-Trichloroethane 2.5

4MV53101GF ET014A 1,1,2-Trichloroethane 9.8

4PR60101VT TO-14 VOA Gas 1,1,2-Trichloroethane 16

4MV00101GF TO-14 VOA Gas 1,1-Dichloroethane 23

4MV00101GFDL TO-14 VOA Gas 1,1-Dichloroethane 24

4MV05001GFDL TO-14 VOA Gas 1,1-Dichloroethane 12

4MV05001GF TO-14 VOA Gas 1,1-Dichloroethane 40

4MV10101GF TO-14 VOA Gas 1,1-Dichloroethane 160

4MV15001GF TO-14 VOA Gas 1,1-Dichloroethane 28

4MV45001GF ET014A 1,1-Dichloroethane 52

4MV53101GF ET014A 1,1-Dichloroethane 92

4PR60101VT TO-14 VOA Gas 1,1-Dichloroethane 110

Units

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

Page 1 of 10

Q Flag Well Name Well ID Alias Name Depth Sample Date

E CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

D CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

E CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

D CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

D CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

D CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001



CFA-GAS-V-004 (13 ft)

4MV00101GF TO-14 VOA Gas 1,1-Dichloroethene 56 ppb v/v CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 1,1-Dichloroethene 56 ppb v/v D CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas 1,1-Dichloroethene 92 ppb v/v CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas 1,1-Dichloroethene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 1,1-Dichloroethene 320 ppb v/v D CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 1,1-Dichloroethene 48 ppbv CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 1,1-Dichloroethene 79 PPB (V/V) CFA-GAS-V-004 1254 GSPI-1 12.5 08/22/00

4MV53101GF ET014A 1,1-Dichloroethene 260 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,1-Dichloroethene 190 PPB (V/V) CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV45001GF ET014A 1,2,4-Trichlorobenzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,2,4-Trichlorobenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,2,4-Trichlorobenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV45001GF ET014A 1,2,4-Trimethylbenzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,2,4-Trimethylbenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,2,4-Trimethylbenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4PR60101VT TO-14 VOA Gas 1,2-DC-1,1,2,2-TFA (F114) 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV45001GF ET014A 1,2-Dibromoethane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,2-Dibromoethane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,2-Dibromoethane 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas 1,2-Dichlorobenzene 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 1,2-Dichlorobenzene 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GFDL TO-14 VOA Gas 1,2-Dichlorobenzene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GF TO-14 VOA Gas 1,2-Dichlorobenzene 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 1,2-Dichlorobenzene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 1,2-Dichlorobenzene 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 1,2-Dichlorobenzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,2-Dichlorobenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,2-Dichlorobenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas 1,2-Dichloroethane 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 1,2-Dichloroethane 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas 1,2-Dichloroethane 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas 1,2-Dichloroethane 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 1,2-Dichloroethane 4 ppb v/v J CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 1,2-Dichloroethane 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 1,2-Dichloroethane 7.3 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,2-Dichloroethane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,2-Dichloroethane 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas 1,2-Dichloropropane 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 1,2-Dichloropropane 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GFDL TO-14 VOA Gas 1,2-Dichloropropane 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97
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CFA-GAS-V-004 (13 ft)

4MV05001GF TO-14 VOA Gas 1,2-Dichloropropane 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 1,2-Dichloropropane 3 ppb v/v J CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 1,2-Dichloropropane 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 1,2-Dichloropropane 2.6 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,2-Dichloropropane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,2-Dichloropropane 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV45001GF ET014A 1,3,5-Trimethylbenzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,3,5-Trimethylbenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,3,5-Trimethylbenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV45001GF ET014A 1,3-Butadiene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,3-Butadiene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4MV00101GF TO-14 VOA Gas 1,3-Dichlorobenzene 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 1,3-Dichlorobenzene 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas 1,3-Dichlorobenzene 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas 1,3-Dichlorobenzene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 1,3-Dichlorobenzene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 1,3-Dichlorobenzene 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 1,3-Dichlorobenzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,3-Dichlorobenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,3-Dichlorobenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas 1,4-Dichlorobenzene 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 1,4-Dichlorobenzene 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas 1,4-Dichlorobenzene 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas 1,4-Dichlorobenzene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 1,4-Dichlorobenzene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 1,4-Dichlorobenzene 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 1,4-Dichlorobenzene 2.5 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 1,4-Dichlorobenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 1,4-Dichlorobenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV45001GF ET014A 2-Butanone 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 2-Butanone 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 2-Butanone 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas 2-Chloroethyl vinyl ether 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas 2-Chloroethyl vinyl ether 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas 2-Chloroethyl vinyl ether 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas 2-Chloroethyl vinyl ether 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas 2-Chloroethyl vinyl ether 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas 2-Chloroethyl vinyl ether 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A 2-Hexanone 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 2-Hexanone 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01
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CFA-GAS-V-004 (13 ft)

4PR60101VT TO-14 VOA Gas 2-Hexanone 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV45001GF ET014A 3-chloro-l-propene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A 3-chloro-l-propene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 4-Ethyltoluene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1- 1 12.5 7/17/2001

4MV45001GF ET014A 4-Methyl-2-pentanone 2.5 PPB (V/V) U CFA-GAS-V-004 1254 G SP1 -1 12.5 08/22/00

4MV53101GF ET014A 4-Methyl-2-pentanone 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 - 1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas 4-Methyl-2-pentanone 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Acetone 10 ppb v/v U CFA-GAS-V-004 1254 GSP1- 1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Acetone 25 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GFDL TO-14 VOA Gas Acetone 60 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GF TO-14 VOA Gas Acetone 15 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Acetone 33 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Acetone 14 ppbv J CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

4MV45001GF ET014A Acetone 18 PPB (V/V) J CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Acetone 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Acetone 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV15001GF TO-14 VOA Gas Acetonitrile 10 ppbv U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

4MV45001GF ET014A Acetonitrile 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Acetonitrile 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A Acrolein 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Acrolein 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A Acrylonitrile 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Acrylonitrile 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A Alpha-methylstyrene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Alpha-methylstyrene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV00101GF TO-14 VOA Gas Benzene 2 ppb v/v U CFA-GAS-V-004 1254 GSP1- 1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Benzene 5 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Benzene 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Benzene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Benzene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Benzene 10 ppbv U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

4MV45001GF ET014A Benzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Benzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Benzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1- 1 12.5 7/17/2001

4MV45001GF ET014A Benzyl chloride 2.5 PPB (V/V) U CFA-GAS-V-004 1254 G SP1 -1 12.5 08/22/00

4MV53101GF ET014A Benzyl chloride 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 - 1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Benzyl chloride 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Bromodichloromethane 2 ppb v/v U CFA-GAS-V-004 1254 GSP1- 1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Bromodichloromethane 5 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Bromodichloromethane 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97
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CFA-GAS-V-004 (13 ft)

4MV05001GFDL TO-14 VOA Gas Bromodichloromethane 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Bromodichloromethane 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Bromodichloromethane 10 ppbv U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

4MV45001GF ET014A Bromodichloromethane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Bromodichloromethane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4MV00101GF TO-14 VOA Gas Bromoform 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Bromoform 5 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Bromoform 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Bromoform 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Bromoform 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Bromoform 10 ppbv U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

4MV45001GF ET014A Bromoform 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Bromoform 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Bromoform 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Bromomethane 2 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Bromomethane 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GFDL TO-14 VOA Gas Bromomethane 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV05001GF TO-14 VOA Gas Bromomethane 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Bromomethane 7 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Bromomethane 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A Bromomethane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Bromomethane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Bromomethane 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV45001GF ET014A Carbon disulfide 7.2 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Carbon disulfide 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Carbon disulfide 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Carbon tetrachloride 2 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Carbon tetrachloride 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Carbon tetrachloride 3 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Carbon tetrachloride 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Carbon tetrachloride 13 ppb v/v CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Carbon tetrachloride 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A Carbon tetrachloride 64 PPB (V/V) CFA-GAS-V-004 1254 GSP1 -1 12.5 08/22/00

4MV53101GF ET014A Carbon tetrachloride 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Carbon tetrachloride 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Chlorobenzene 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Chlorobenzene 5 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Chlorobenzene 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Chlorobenzene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Chlorobenzene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98
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CFA-GAS-V-004 (13 ft)

4MV15001GF TO-14 VOA Gas Chlorobenzene 10

4MV45001GF ET014A Chlorobenzene 2.5

4MV53101GF ET014A Chlorobenzene 9.8

4PR60101VT TO-14 VOA Gas Chlorobenzene 16

4MV45001GF ET014A Chlorodifluoromethane 3.4

4MV53101GF ET014A Chlorodifluoromethane 20

4MV00101GF TO-14 VOA Gas Chloroethane 2

4MV00101GFDL TO-14 VOA Gas Chloroethane 5

4MV05001GF TO-14 VOA Gas Chloroethane 3

4MV05001GFDL TO-14 VOA Gas Chloroethane 12

4MV10101GF TO-14 VOA Gas Chloroethane 3

4MV15001GF TO-14 VOA Gas Chloroethane 10

4MV45001GF ET014A Chloroethane 2.5

4MV53101GF ET014A Chloroethane 9.8

4PR60101VT TO-14 VOA Gas Chloroethane 16

4MV00101GF TO-14 VOA Gas Chloroform 2

4MV00101GFDL TO-14 VOA Gas Chloroform 5

4MV05001GFDL TO-14 VOA Gas Chloroform 12

4MV05001GF TO-14 VOA Gas Chloroform 3

4MV10101GF TO-14 VOA Gas Chloroform 8

4MV15001GF TO-14 VOA Gas Chloroform 10

4MV45001GF ET014A Chloroform 20

4MV53101GF ET014A Chloroform 9.8

4PR60101VT TO-14 VOA Gas Chloroform 16

4MV00101GF TO-14 VOA Gas Chloromethane 2

4MV00101GFDL TO-14 VOA Gas Chloromethane 5

4MV05001GF TO-14 VOA Gas Chloromethane 3

4MV05001GFDL TO-14 VOA Gas Chloromethane 12

4MV10101GF TO-14 VOA Gas Chloromethane 7

4MV15001GF TO-14 VOA Gas Chloromethane 10

4MV45001GF ET014A Chloromethane 2.5

4MV53101GF ET014A Chloromethane 9.8

4PR60101VT TO-14 VOA Gas Chloromethane 16

4MV45001GF ET014A cis-1,2-Dichloroethene 6.1

4MV53101GF ET014A cis-1,2-Dichloroethene 9.8

4PR60101VT TO-14 VOA Gas cis-1,2-Dichloroethene 16

4MV00101GF TO-14 VOA Gas cis-1,3-Dichloropropene 2

4MV00101GFDL TO-14 VOA Gas cis-1,3-Dichloropropene 5

4MV05001GF TO-14 VOA Gas cis-1,3-Dichloropropene 3

4MV05001GFDL TO-14 VOA Gas cis-1,3-Dichloropropene 12

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v
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U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

CFA-GAS-V-004 1254 GSP1 -1 12.5 08/22/00

CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

J CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97



CFA-GAS-V-004 (13 ft)

4MV10101GF TO-14 VOA Gas cis-1,3-Dichloropropene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas cis-1,3-Dichloropropene 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A cis-1,3-Dichloropropene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A cis-1,3-Dichloropropene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas cis-1,3-Dichloropropene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Dibromochloromethane 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Dibromochloromethane 5 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Dibromochloromethane 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Dibromochloromethane 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Dibromochloromethane 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Dibromochloromethane 10 ppbv U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A Dibromochloromethane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Dibromochloromethane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4MV00101GF TO-14 VOA Gas Dichlorodifluoromethane 33 ppb v/v CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Dichlorodifluoromethane 36 ppb v/v D CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Dichlorodifluoromethane 60 ppb v/v CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Dichlorodifluoromethane 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Dichlorodifluoromethane 380 ppb v/v D CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Dichlorodifluoromethane 40 ppbv CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A Dichlorodifluoromethane 12 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Dichlorodifluoromethane 350 PPB (V/V) CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4MV45001GF ET014A Dichlorotetrafluoroethane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Dichlorotetrafluoroethane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4MV45001GF ET014A Ethylbenzene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Ethylbenzene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Ethylbenzene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV45001GF ET014A Heptane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Heptane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4MV45001GF ET014A Hexachlorobutadiene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Hexachlorobutadiene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Hexachlorobutadiene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 7/17/2001

4MV45001GF ET014A Hexane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Hexane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4MV00101MN 8015 VOA GC Methane 369 ppb CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001MN 8015 VOA GC Methane 0 ppm (uL/L) U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101MN 8015 VOA GC Methane 4 ppm (uL/L) CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV15001MN 8015 VOA GC Methane 2 ppm CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4PR60101MN 8015 VOA GC Methane 2 PPM UJ CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV45001GF ET014A Methylene Chloride 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Methylene Chloride 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01
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CFA-GAS-V-004 (13 ft)

4PR60101VT TO-14 VOA Gas Methylene Chloride 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Methylene Chloride 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Methylene Chloride 5 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Methylene Chloride 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Methylene Chloride 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Methylene Chloride 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

4MV45001GF ET014A Methylmethacrylate 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Methylmethacrylate 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A n-Pentane 3 PPB (V/V) CFA-GAS-V-004 1254 GSP1 -1 12.5 08/22/00

4MV53101GF ET014A n-Pentane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A Octane 2.5 PPB (V/V) U CFA-GAS-V-004 1254 G SP1 -1 12.5 08/22/00

4MV53101GF ET014A Octane 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A o-Xylene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 G SP1 -1 12.5 08/22/00

4MV53101GF ET014A o-Xylene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas o-Xylene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV45001GF ET014A Propene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Propene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4MV45001GF ET014A Styrene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Styrene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Styrene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas Tetrachloroethene 13 ppb v/v CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas Tetrachloroethene 13 ppb v/v D CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas Tetrachloroethene 30 ppb v/v CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas Tetrachloroethene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas Tetrachloroethene 88 ppb v/v CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

4MV15001GF TO-14 VOA Gas Tetrachloroethene 17 ppbv CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

4MV45001GF ET014A Tetrachloroethene 75 PPB (V/V) CFA-GAS-V-004 1254 GSP1 -1 12.5 08/22/00

4MV53101GF ET014A Tetrachloroethene 52 PPB (V/V) CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Tetrachloroethene 85 PPB (V/V) CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV45001GF ET014A Toluene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

4MV53101GF ET014A Toluene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas Toluene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

4MV45001GF ET014A trans-1,2-Dichloroethene 2.5 PPB (V/V) U CFA-GAS-V-004 1254 G SP1 -1 12.5 08/22/00

4MV53101GF ET014A trans-1,2-Dichloroethene 9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

4PR60101VT TO-14 VOA Gas trans-1,2-Dichloroethene 16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

4MV00101GF TO-14 VOA Gas trans-1,2-Dichloroethene 2 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

4MV00101GFDL TO-14 VOA Gas trans-1,2-Dichloroethene 5 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

4MV05001GF TO-14 VOA Gas trans-1,2-Dichloroethene 3 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

4MV05001GFDL TO-14 VOA Gas trans-1,2-Dichloroethene 12 ppb v/v U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

4MV10101GF TO-14 VOA Gas trans-1,2-Dichloroethene 7 ppb v/v U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98
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CFA-GAS-V-004 (13 ft)

4MV15001GF TO-14 VOA Gas trans-1,2-Dichloroethene 10

4MV00101GF TO-14 VOA Gas trans-1,3-Dichloropropene 2

4MV00101GFDL TO-14 VOA Gas trans-1,3-Dichloropropene 5

4MV05001GF TO-14 VOA Gas trans-1,3-Dichloropropene 3

4MV05001GFDL TO-14 VOA Gas trans-1,3-Dichloropropene 12

4MV10101GF TO-14 VOA Gas trans-1,3-Dichloropropene 7

4MV15001GF TO-14 VOA Gas trans-1,3-Dichloropropene 10

4MV45001GF ET014A trans-1,3-Dichloropropene 2.5

4MV53101GF ET014A trans-1,3-Dichloropropene 9.8

4PR60101VT TO-14 VOA Gas trans-1,3-Dichloropropene 16

4MV00101GF TO-14 VOA Gas Trichloroethene 21

4MV00101GFDL TO-14 VOA Gas Trichloroethene 21

4MV05001GF TO-14 VOA Gas Trichloroethene 46

4MV05001GFDL TO-14 VOA Gas Trichloroethene 12

4MV10101GF TO-14 VOA Gas Trichloroethene 150

4MV15001GF TO-14 VOA Gas Trichloroethene 32

4MV45001GF ET014A Trichloroethene 180

4MV53101GF ET014A Trichloroethene 74

4PR60101VT TO-14 VOA Gas Trichloroethene 140

4MV00101GF TO-14 VOA Gas Trichlorofluoromethane 43

4MV00101GFDL TO-14 VOA Gas Trichlorotluoromethane 46

4MV05001GFDL TO-14 VOA Gas Trichlorofluoromethane 12

4MV05001GF TO-14 VOA Gas Trichlorotluoromethane 90

4MV10101GF TO-14 VOA Gas Trichlorofluoromethane 530

4MV15001GF TO-14 VOA Gas Trichlorotluoromethane 71

4MV45001GF ET014A Trichlorofluoromethane 64

4MV53101GF ET014A Trichlorotluoromethane 410

4PR60101VT TO-14 VOA Gas Trichlorofluoromethane 200

4MV45001GF ET014A Vinyl Acetate 2.5

4MV53101GF ET014A Vinyl Acetate 9.8

4MV00101GF TO-14 VOA Gas Vinyl Chloride 2

4MV00101GFDL TO-14 VOA Gas Vinyl Chloride 5

4MV05001GF TO-14 VOA Gas Vinyl Chloride 3

4MV05001GFDL TO-14 VOA Gas Vinyl Chloride 12

4MV10101GF TO-14 VOA Gas Vinyl Chloride 7

4MV15001GF TO-14 VOA Gas Vinyl Chloride 10

4MV45001GF ET014A Vinyl Chloride 2.5

4MV53101GF ET014A Vinyl Chloride 9.8

4PR60101VT TO-14 VOA Gas Vinyl Chloride 16

4MV45001GF ET014A Xylene, Isomers m&p 2.5

ppbv

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppb v/v

ppbv

PPB (V/V)

PPB (V/V)

PPB (V/V)

PPB (V/V)
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U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

D CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

CFA-GAS-V-004 1254 GSP1 -1 12.5 08/22/00

CFA-GAS-V-004 1254 GSP1-1 12.5 01/24/01

CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

D CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

D CFA-GAS-V-004 1254 GSP1-1 12.5 02/24/98

CFA-GAS-V-004 1254 GSP1 -1 12.5 07/06/98

CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1-1 12.5 12/18/96

U CFA-GAS-V-004 1254 GSP1 -1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/15/97

U CFA-GAS-V-004 1254 GSP1 -1 12.5 02/24/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 07/06/98

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00

U CFA-GAS-V-004 1254 GSP1 -1 12.5 01/24/01

U CFA-GAS-V-004 1254 GSP1 -1 12.5 7/17/2001

U CFA-GAS-V-004 1254 GSP1-1 12.5 08/22/00



4MV53101GF ET014A Xylene, Isomers m&p

4PR60101VT TO-14 VOA Gas Xylene, Isomers m&p

CFA-GAS-V-004 (13 ft)

9.8 PPB (V/V) U CFA-GAS-V-004 1254 GSPI-1 12.5 01/24/01

16 PPB (V/V) U CFA-GAS-V-004 1254 GSP1-1 12.5 7/17/2001
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Appendix E

Groundwater Monitoring Analytical Results

The groundwater monitoring results are provided as an Excel file on a compact diskette. The file
can be opened by clicking on the file name "Appendix E Protected.xls." The file is password protected,
but can be opened for viewing by clicking on the "Read Only" tab that will be presented to the user when
opening the file. The following worksheets are presented in the workbook file to enable the user to review
the data of interest. Each worksheet is for a specific borehole and sampling port within that borehole.
Data have been sorted by analyte with a secondary sort by date to facilitate viewing of the data.

CFA-MON-A-001

CFA-MON-A-002

CFA-MON-A-003

LF 2-08

LF 2-09

LF 2-10

LF 2-11

LF 3-08

LF 3-09

LF 3-10

USGS-083

USGS-085

QC Data

Water Level Data

E-3



CFA-MON-A-001

Sample Number Method Name Compound Name Conc. Units Q Flag Well Name Depth Sample Date
4MQ01201VG 1,1,1-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG 1,1,1-Trichloroethane 1 ug/I U CFA-MON-A-001 512 10/18/1996
4MQ11201VG 1,1,1-Trichloroethane 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/I U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/I U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/I U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/I U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,1,1-Trichloroethane 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,1,1-Trichloroethane 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,1,1-Trichloroethane 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG 1,1,2,2-Tetrach loroethane 1 ug/I U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,1,2,2-Tetrachloroethane 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,1,2,2-Tetrach loroethane 1 ug/I U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS 1,1,2,2-Tetrachloroethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS 1,1,2,2-Tetrach loroethane 1 ug/I U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,1,2,2-Tetrachloroethane 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS 1,1,2,2-Tetrach loroethane 1 ug/I U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS 1,1,2,2-Tetrachloroethane 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS 1,1,2,2-Tetrach loroethane 1 ug/I U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS 1,1,2,2-Tetrachloroethane 2 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS 1,1,2,2-Tetrach loroethane 2 ug/I U CFA-MON-A-001 0 06/02/99
4MQ48201VG 1,1,2,2-Tetrachloroethane 10 ug/1 U CFA-MON-A-001 512 09/07/00

4GW10601VF ORG (CLP-L1ST V 1,1,2,2-Tetrach loroethane 5 ug/I U CFA-MON-A-001 512 10/17/2001
4MQ48201VG 1,1,2-Trichloro-1,2,2-trifluoroethane 10 ug/1 U CFA-MON-A-001 512 09/07/00

4MQ01201VG 1,1,2-Trichloroethane 1 ug/I U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,1,2-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,1,2-Trichloroethane 1 ug/I U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/I U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/I U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/I U CFA-MON-A-001 512 04/08/98
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CFA-MON-A-001

4MQ38501VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,1,2-Trichloroethane 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,1,2-Trichloroethane 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,1,2-Trichloroethane 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG 1,1-Dichloroethane 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,1-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,1-Dichloroethane 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS 1,1-Dichloroethane 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS 1,1-Dichloroethane 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG 1,1-Dichloroethane 10 ug/1 U CFA-MON-A-001 512 09/07/00

4GW10601VF ORG (CLP-L1ST V 1,1-Dichloroethane 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201VG 1,1-Dichloroethene 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG 1,1-Dichloroethene 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG 1,1-Dichloroethene 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,1-Dichloroethene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,1-Dichloroethene 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,1-Dichloroethene 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG 1,2,4-Trichlorobenzene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,2,4-Trichlorobenzene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,2,4-Trichlorobenzene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/l U CFA-MON-A-001 512 10/14/97
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4MQ31101VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,2,4-Trichlorobenzene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,2,4-Trichlorobenzene 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,2,4-Trichlorobenzene 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG 1,2,4-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,2,4-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,2,4-Trimethylbenzene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS 1,2,4-Trimethylbenzene 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG 1,2,4-Trimethylbenzene 10 ug/1 U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-L1ST V 1,2,4-Trimethylbenzene 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ48201VG 1,2-Dibromo-3-chloropropane 10 ug/1 U CFA-MON-A-001 512 09/07/00

4MQ48201VG 1,2-Dibromoethane 10 ug/l U CFA-MON-A-001 512 09/07/00
4MQ01201VG 1,2-Dichlorobenzene 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG 1,2-Dichlorobenzene 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG 1,2-Dichlorobenzene 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/1 U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,2-Dichlorobenzene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,2-Dichlorobenzene 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,2-Dichlorobenzene 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG 1,2-Dichloroethane 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,2-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,2-Dichloroethane 1 ug/l U CFA-MON-A-001 505 01/06/97
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4MQ16001VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,2-Dichloroethane 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,2-Dichloroethane 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,2-Dichloroethane 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4GW10601VF ORG (CLP-L1ST V 1,2-Dichloroethene (total) 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ38501VG 8260 VOA GC/MS 1,2-Dichloroethene(Total) 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS 1,2-Dichloroethene(Total) 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ01201VG 1,2-Dichloropropane 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG 1,2-Dichloropropane 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG 1,2-Dichloropropane 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 1,2-Dichloropropane 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 1,2-Dichloropropane 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 1,2-Dichloropropane 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG 1,3,5-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG 1,3,5-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG 1,3,5-Trimethylbenzene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS 1,3,5-Trimethylbenzene 1 ug/l U CFA-MON-A-001 0 06/02/99

Page 4 of 24



4MQ48201VG
4GW10601VF

4MQ48201VG
4MQ48201VG

4MQ01201VG
4MQ06101VG

4MQ11201VG
4MQ16001VG 

4MQ16001VGRE 8260 VOA GC/MS
8260 VOA GC/MS4MQ21101VG

4MQ26001VG 8260 VOA GC/MS
8260 VOA GC/MS4MQ31101VG

4MQ36001VG 8260 VOA GC/MS
8260 VOA GC/MS4MQ38501VG

4MQ38801VG 8260 VOA GC/MS
4MQ48201VG
4GW10601VF

4MQ01201VG

4MQ06101VG
4MQ11201VG

4MQ16001VG 8260 VOA GC/MS
4MQ16001VGRE 8260 VOA GC/MS
4MQ21101VG 8260 VOA GC/MS
4MQ26001VG 8260 VOA GC/MS

8260 VOA GC/MS

4MQ31101VG
4MQ36001VG

4MQ38501VG
4MQ38801VG

4MQ48201VG
4GW10601VF

4MQ01201VG
4MQ06101VG

4MQ11201VG
4MQ16001VG

4MQ16001VGRE
4MQ21101VG

4MQ26001VG

ORG (CLP-LIST V

ORG (CLP-L1ST V

8260 VOA GC/MS

8260 VOA GC/MS

8260 VOA GC/MS

8260 VOA GC/MS

1,3,5-Trimethylbenzene
1,3,5-Trimethylbenzene

1,3-Dichlorobenzene
1,4-Dichlorobenzene

2-Butanone
2-Butanone

2-Butanone
2-Butanone

2-Butanone
2-Butanone

2-Butanone
2-Butanone

2-Butanone
2-Butanone

2-Butanone
2-Butanone

2-Butanone
2-Hexanone

2-Hexanone
2-Hexanone

2-Hexanone
2-Hexanone

2-Hexanone
2-Hexanone

2-Hexanone
2-Hexanone

2-Hexanone
2-Hexanone

2-Hexanone
ORG (CLP-LIST V 2-Hexanone

4-Methy1-2-Pentanone
4-Methyl-2-Pentanone

4-Methyl-2-Pentanone
4-Methyl-2-Pentanone

4-Methy1-2-Pentanone
4-Methyl-2-Pentanone

4-Methy1-2-Pentanone

8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS

CFA-MON-A-001

10 ug/l U CFA-MON-A-001 512 09/07/00
5 ug/1 U CFA-MON-A-001 512 10/17/2001
10 ug/l U CFA-MON-A-001 512 09/07/00
10 ug/1 U CFA-MON-A-001 512 09/07/00
5 ug/l R CFA-MON-A-001 512 07/12/96
5 ug/1 R CFA-MON-A-001 512 10/18/1996

5 ug/I R CFA-MON-A-001 505 01/06/97
5 ug/1 R CFA-MON-A-001 512 04/16/97

5 ug/l R CFA-MON-A-001 512 04/16/97
5 ug/1 R CFA-MON-A-001 512 07/09/97

5 ug/l U CFA-MON-A-001 512 10/14/97
5 ug/1 UJ CFA-MON-A-001 512 01/13/98

5 ug/I R CFA-MON-A-001 512 04/08/98
1 ug/1 U CFA-MON-A-001 512 05/11/99

5 ug/I U CFA-MON-A-001 0 06/02/99
10 ug/1 U CFA-MON-A-001 512 09/07/00
20 ug/l U CFA-MON-A-001 512 10/17/2001
5 ug/1 R CFA-MON-A-001 512 07/12/96

5 ug/l U CFA-MON-A-001 512 10/18/1996
5 ug/1 U CFA-MON-A-001 505 01/06/97

5 ug/l U CFA-MON-A-001 512 04/16/97
5 ug/1 U CFA-MON-A-001 512 04/16/97

5 ug/I U CFA-MON-A-001 512 07/09/97
5 ug/1 U CFA-MON-A-001 512 10/14/97

5 ug/l U CFA-MON-A-001 512 01/13/98
5 ug/1 U CFA-MON-A-001 512 04/08/98
2 ug/l U CFA-MON-A-001 512 05/11/99
5 ug/1 U CFA-MON-A-001 0 06/02/99
10 ug/l U CFA-MON-A-001 512 09/07/00
20 ug/1 U CFA-MON-A-001 512 10/17/2001

5 ug/l U CFA-MON-A-001 512 07/12/96
5 ug/1 U CFA-MON-A-001 512 10/18/1996

5 ug/I U CFA-MON-A-001 505 01/06/97
5 ug/1 U CFA-MON-A-001 512 04/16/97

5 ug/l U CFA-MON-A-001 512 04/16/97
5 ug/1 U CFA-MON-A-001 512 07/09/97

5 ug/l U CFA-MON-A-001 512 10/14/97
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CFA-MON-A-001

4MQ31101VG 8260 VOA GC/MS 4-Methy1-2-Pentanone 5 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS 4-Methyl-2-Pentanone 5 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS 4-Methy1-2-Pentanone 2 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS 4-Methyl-2-Pentanone 5 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG 4-Methy1-2-pentanone 10 ug/l U CFA-MON-A-001 512 09/07/00
4GW10601VF ORG (CLP-LIST V 4-Methyl-2-pentanone 20 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG Acetone 5 ug/l R CFA-MON-A-001 512 07/12/96
4MQ06101VG Acetone 5 ug/1 R CFA-MON-A-001 512 10/18/1996

4MQ11201VG Acetone 5 ug/I R CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Acetone 5 ug/1 R CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS Acetone 5 ug/l R CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Acetone 5 ug/1 R CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Acetone 5 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Acetone 2 ug/1 R CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Acetone 5 ug/1 R CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Acetone 2 ug/1 R CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Acetone 5 ug/I R CFA-MON-A-001 0 06/02/99
4MQ48201VG Acetone 24 ug/1 B CFA-MON-A-001 512 09/07/00

4GW10601VF ORG (CLP-L1ST V Acetone 20 ug/l UJ CFA-MON-A-001 512 10/17/2001
4MQ48201A1 E310.1 Alkalinity 108 MG/L J E CFA-MON-A-001 512 09/07/00
4GW10601A1 E310.1 Alkalinity 107 MG/L CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Aluminum 5.7 ug/1 B P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Aluminum 50 ug/l U P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Aluminum 50 ug/1 U P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Aluminum 50 ug/l U P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Aluminum 50 ug/1 U P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Aluminum 50 ug/l U P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Aluminum 50 ug/1 U P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Aluminum 27.5 ug/l P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Aluminum 29.6 ug/1 B P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Aluminum 59.6 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Aluminum 50 ug/1 U CFA-MON-A-001 512 09/07/00

4GW10601C1 CLPP Aluminum 49 ug/l UJ CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Antimony 3.8 ug/1 U P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Antimony 50 ug/l U P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Antimony 50 ug/1 U P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Antimony 50 ug/l U P CFA-MON-A-001 512 04/16/97
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CFA-MON-A-001

4MQ21101C1 Antimony 50 ug/I U P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Antimony 50 ug/1 U P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Antimony 50 ug/l U P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Antimony 0.4 ug/1 U P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Antimony 8.8 ug/l BU P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Antimony 16.4 ug/1 NR CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Antimony 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Antimony 5 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Arsenic 1.3 ug/l F CFA-MON-A-001 512 07/12/96
4MQ06101C1 Arsenic 1.3 ug/1 F CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Arsenic 1.1 ug/l F CFA-MON-A-001 505 01/06/97
4MQ16001C1 Arsenic 1.0 ug/1 F CFA-MON-A-001 512 04/16/97
4MQ21101C1 Arsenic 1.2 ug/l F CFA-MON-A-001 512 07/09/97
4MQ26001C1 Arsenic 1.5 ug/1 F CFA-MON-A-001 512 10/14/97
4MQ31101C1 Arsenic 19 ug/l R F CFA-MON-A-001 512 01/13/98
4MQ36001C1 Arsenic 1.4 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Arsenic 3.7 ug/l B P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Arsenic 11.5 ug/1 U CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Arsenic 5 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Arsenic 3 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Barium 2.3 ug/l B P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Barium 23 ug/1 B P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Barium 26.2 ug/l B P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Barium 22.2 ug/1 B P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Barium 23.8 ug/l B P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Barium 25.3 ug/1 B P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Barium 23 ug/l B P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Barium 23 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Barium 26 ug/I B P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Barium 39.7 ug/1 B CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Barium 24.8 ug/l B CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Barium 26.3 ug/1 R CFA-MON-A-001 512 10/17/2001

4MQ01201VG Benzene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Benzene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Benzene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Benzene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Benzene 1 ug/l U CFA-MON-A-001 512 04/16/97
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CFA-MON-A-001

4MQ21101VG 8260 VOA GC/MS Benzene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Benzene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Benzene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Benzene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Benzene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Benzene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Benzene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Benzene 5 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Beryllium 0.31 ug/l BU P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Beryllium 0.02 ug/1 R F CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Beryllium 0.02 ug/I UNW F CFA-MON-A-001 505 01/06/97
4MQ16001C1 Beryllium 0.02 ug/1 UNW F CFA-MON-A-001 512 04/16/97
4MQ21101C1 Beryllium 4 ug/I U P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Beryllium 0.02 ug/1 WUJ F CFA-MON-A-001 512 10/14/97
4MQ31101C1 Beryllium 0.2 ug/l R F CFA-MON-A-001 512 01/13/98
4MQ36001C1 Beryllium 0.1 ug/1 U P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Beryllium 0.56 ug/I U P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Beryllium 0.56 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201C1 CLPP Beryllium 5 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Beryllium 1 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ06101A1 Bicarbonate Alkalinity 98 MG/L CFA-MON-A-001 512 10/18/1996
4MQ11201A1 Bicarbonate Alkalinity 106 MG/L CFA-MON-A-001 505 01/06/97
4MQ16001A1 Bicarbonate Alkalinity 100 MG/L CFA-MON-A-001 512 04/16/97
4MQ21101A1 Bicarbonate Alkalinity 100 MG/L J CFA-MON-A-001 512 07/09/97
4MQ26001A1 Bicarbonate Alkalinity 100 MG/L CFA-MON-A-001 512 10/14/97
4MQ01201VG Bromodichloromethane 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Bromodichloromethane 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Bromodichloromethane 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Bromodichloromethane 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Bromodichloromethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS Bromodichloromethane 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Bromodichloromethane 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Bromodichloromethane 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Bromodichloromethane 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Bromodichloromethane 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Bromodichloromethane 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Bromodichloromethane 10 ug/l U CFA-MON-A-001 512 9/7/2000
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CFA-MON-A-001

4GW10601VF ORG (CLP-LIST V Bromodichloromethane 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201VG Bromoform 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Bromoform 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Bromoform 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Bromoform 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Bromoform 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS Bromoform 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Bromoform 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Bromoform 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Bromoform 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Bromoform 2 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Bromoform 2 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Bromoform 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Bromoform 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG Bromomethane 2 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Bromomethane 2 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Bromomethane 2 ug/I R CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Bromomethane 2 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS Bromomethane 2 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Bromomethane 2 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Bromomethane 2 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Bromomethane 2 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Bromomethane 2 ug/I U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Bromomethane 2 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Bromomethane 2 ug/I U CFA-MON-A-001 0 06/02/99
4MQ48201VG Bromomethane 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Bromomethane 10 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Cadmium 0.65 ug/1 B P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Cadmium 0.2 ug/l R F CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Cadmium 0.3 ug/1 BS F CFA-MON-A-001 505 01/06/97

4MQ16001C1 Cadmium 0.02 ug/l UNW F CFA-MON-A-001 512 04/16/97
4MQ21101C1 Cadmium 5 ug/1 U P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Cadmium 0.3 ug/l BNJ F CFA-MON-A-001 512 10/14/97
4MQ31101C1 Cadmium 2.4 ug/1 R F CFA-MON-A-001 512 01/13/98

4MQ36001C1 Cadmium 0.2 ug/I B P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Cadmium 1.5 ug/1 BU P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Cadmium 9.5 ug/l CFA-MON-A-00 1 0 06/02/99
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CFA-MON-A-001

4MQ48201C1 CLPP Cadmium 5 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Cadmium 1 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Calcium 3230 ug/l P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Calcium 31100 ug/1 P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Calcium 33900 ug/I P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Calcium 31600 ug/1 P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Calcium 31700 ug/I P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Calcium 32400 ug/1 P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Calcium 32200 ug/l P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Calcium 31800 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Calcium 33800 ug/I P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Calcium 33400 ug/1 CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Calcium 33700 ug/l CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Calcium 36400 ug/1 CFA-MON-A-001 512 10/17/2001

4MQ01201VG Carbon disulfide 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Carbon disulfide 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Carbon disulfide 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Carbon disulfide 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Carbon disulfide 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Carbon disulfide 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Carbon disulfide 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Carbon disulfide 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Carbon disulfide 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Carbon disulfide 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Carbon disulfide 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG Carbon disulfide 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-L1ST V Carbon disulfide 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201VG Carbon tetrachloride 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Carbon tetrachloride 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Carbon tetrachloride 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Carbon tetrachloride 1 ug/1 U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/l U CFA-MON-A-001 512 05/11/99
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4MQ38801VG 8260 VOA GC/MS Carbon tetrachloride 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG Carbon tetrachloride 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-L1ST V Carbon tetrachloride 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ06101A1 Carbonate Alkalinity 5 MG/L CFA-MON-A-001 512 10/18/1996
4MQ11201A1 Carbonate Alkalinity 5 MG/L CFA-MON-A-001 505 01/06/97
4MQ16001A1 Carbonate Alkalinity 5 MG/L CFA-MON-A-001 512 04/16/97
4MQ21101A1 Carbonate Alkalinity 5 MG/L J CFA-MON-A-001 512 07/09/97
4MQ26001A1 Carbonate Alkalinity 5 MG/L CFA-MON-A-001 512 10/14/97
4MQ01201 F3 Chloride 25.2 mg/I CFA-MON-A-001 512 07/12/96
4MQ06101F3 Chloride 22.5 mg/1 CFA-MON-A-001 512 10/18/1996
4MQ11201F3 Chloride 21.7 mg/I CFA-MON-A-001 505 01/06/97
4MQ16001F3 Chloride 22.6 mg/1 CFA-MON-A-001 512 04/16/97
4MQ21101F3 Chloride 22.5 mg/I CFA-MON-A-001 512 07/09/97
4MQ26001F3 Chloride 19.3 mg/1 CFA-MON-A-001 512 10/14/97

4MQ31101F3 Chloride 23.3 MG/L CFA-MON-A-001 512 01/13/98
4MQ36001F3 Chloride 22.8 MG/L CFA-MON-A-001 512 04/08/98

4MQ38501 F3 Chloride 22.5 MG/L CFA-MON-A-001 512 05/11/99
4MQ38801F3 Chloride 21.2 MG/L CFA-MON-A-001 0 06/02/99
4MQ48201 F3 SW9056 Chloride 21.6 MG/L CFA-MON-A-001 512 9/7/2000
4GW10601F3 SW9056 Chloride 21.6 MG/L J CFA-MON-A-001 512 10/17/2001

4MQ01201VG Chlorobenzene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Chlorobenzene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Chlorobenzene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Chlorobenzene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Chlorobenzene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Chlorobenzene 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Chlorobenzene 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Chlorobenzene 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Chlorobenzene 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Chlorobenzene 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Chlorobenzene 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG Chlorobenzene 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-L1ST V Chlorobenzene 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201VG Chloroethane 2 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Chloroethane 2 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Chloroethane 2 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Chloroethane 2 ug/l U CFA-MON-A-001 512 04/16/97
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4MQ16001VGRE 8260 VOA GC/MS Chloroethane 2 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Chloroethane 2 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Chloroethane 2 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Chloroethane 2 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Chloroethane 2 ug/I U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Chloroethane 2 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Chloroethane 2 ug/I U CFA-MON-A-001 0 06/02/99
4MQ48201VG Chloroethane 10 ug/1 U CFA-MON-A-001 512 9/7/2000

4GW10601VF ORG (CLP-L1ST V Chloroethane 10 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201VG Chloroform 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Chloroform 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Chloroform 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Chloroform 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Chloroform 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS Chloroform 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Chloroform 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Chloroform 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Chloroform 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Chloroform 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Chloroform 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Chloroform 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Chloroform 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG Chloromethane 2 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Chloromethane 2 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Chloromethane 2 ug/I U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Chloromethane 2 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Chloromethane 2 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Chloromethane 2 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Chloromethane 2 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Chloromethane 2 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Chloromethane 2 ug/I U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Chloromethane 2 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Chloromethane 2 ug/I U CFA-MON-A-001 0 06/02/99
4MQ48201VG Chloromethane 10 ug/1 U CFA-MON-A-001 512 9/7/2000

4GW10601VF ORG (CLP-L1ST V Chloromethane 10 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Chromium 1.3 ug/1 P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Chromium 10 ug/l U P CFA-MON-A-001 512 10/18/1996
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4MQ11201C1 Chromium 10 ug/I U P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Chromium 10 ug/1 U P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Chromium 12.1 ug/l P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Chromium 11.9 ug/1 P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Chromium 11.0 ug/l P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Chromium 10.9 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Chromium 19.6 ug/l P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Chromium 86.6 ug/1 CFA-MON-A-001 0 06/02/99

4MQ48201C1 CLPP Chromium 25 ug/l CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Chromium 10.7 ug/1 CFA-MON-A-001 512 10/17/2001

4MQ48201VG cis-1,2-Dichloroethene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4MQ01201VG cis-1,2-Dichloroethylene 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG cis-1,2-Dichloroethylene 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG cis-1,2-Dichloroethylene 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS cis-1,2-Dichloroethylene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ01201VG cis-1,3-Dichloropropene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG cis-1,3-Dichloropropene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG cis-1,3-Dichloropropene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS cis-1,3-Dichloropropene 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG cis-1,3-Dichloropropene 10 ug/1 U CFA-MON-A-001 512 9/7/2000

4GW10601VF ORG (CLP-L1ST V cis-1,3-Dichloropropene 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Cobalt 0.39 ug/1 U P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Cobalt 10 ug/l U P CFA-MON-A-001 512 10/18/1996
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CFA-MON-A-001

4MQ11201C1 Cobalt 10 ug/I U P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Cobalt 10 ug/1 U P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Cobalt 10 ug/l U P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Cobalt 10 ug/1 U P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Cobalt 10 ug/l U P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Cobalt 0.3 ug/1 U P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Cobalt 10 ug/l U P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Cobalt 10 ug/1 U CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Cobalt 5 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Cobalt 1 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Copper 0.54 ug/l U P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Copper 5 ug/1 U P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Copper 5 ug/I U P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Copper 5 ug/1 U P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Copper 5 ug/I U P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Copper 5 ug/1 U P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Copper 5 ug/l U P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Copper 2 ug/1 B P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Copper 5 ug/I U P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Copper 5.2 ug/1 B CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Copper 5 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Copper 1 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ38501C1 Cyanide 0 ug/l CFA-MON-A-001 0 06/02/99
4MQ48201VG Cyclohexane 10 ug/1 U CFA-MON-A-001 512 9/7/2000

4MQ01201VG Dibromochloromethane 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Dibromochloromethane 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Dibromochloromethane 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Dibromochloromethane 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Dibromochloromethane 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Dibromochloromethane 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Dibromochloromethane 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Dibromochloromethane 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Dibromochloromethane 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Dibromochloromethane 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Dibromochloromethane 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG Dibromochloromethane 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-L1ST V Dibromochloromethane 5 ug/l U CFA-MON-A-001 512 10/17/2001
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4MQ48201VG Dichlorodifluoromethane 10 ug/l U CFA-MON-A-001 512 9/7/2000
4MQ01201VG Ethylbenzene 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Ethylbenzene 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Ethylbenzene 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Ethylbenzene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Ethylbenzene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS Ethylbenzene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Ethylbenzene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Ethylbenzene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Ethylbenzene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Ethylbenzene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Ethylbenzene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Ethylbenzene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Ethylbenzene 5 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201 F3 Fluoride 0.24 mg/I CFA-MON-A-001 512 07/12/96
4MQ06101F3 Fluoride 0.16 mg/1 CFA-MON-A-001 512 10/18/1996
4MQ11201F3 Fluoride 0.2 mg/I B CFA-MON-A-001 505 01/06/97
4MQ16001F3 Fluoride 0.22 mg/1 J CFA-MON-A-001 512 04/16/97
4MQ21101F3 Fluoride 0.22 mg/I B CFA-MON-A-001 512 07/09/97
4MQ26001F3 Fluoride 0.24 mg/1 B CFA-MON-A-001 512 10/14/97

4MQ31101F3 Fluoride 0.24 MG/L B CFA-MON-A-001 512 01/13/98
4MQ36001F3 Fluoride 0.24 MG/L BJ CFA-MON-A-001 512 04/08/98

4MQ38501 F3 Fluoride 0.28 MG/L B CFA-MON-A-001 512 05/11/99
4MQ38801F3 Fluoride 0.24 MG/L B CFA-MON-A-001 0 06/02/99
4MQ48201 F3 SW9056 Fluoride 0.184 MG/L CFA-MON-A-001 512 9/7/2000
4GW10601F3 SW9056 Fluoride 0.173 MG/L B CFA-MON-A-001 512 10/17/2001
4MQ11201R5 Gamma Non-Detect 0 pCi/1 U CFA-MON-A-001 505 01/06/97
4MQ16001R5 Gamma Non-Detect 0 pCi/1 CFA-MON-A-001 512 04/16/97
4MQ48201 R8 H-3 426 pCi/1 CFA-MON-A-001 512 9/7/2000
4MQ01201C1 Iron 66.5 ug/1 P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Iron 956 ug/l R P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Iron 710 ug/1 P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Iron 477 ug/l P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Iron 4390 ug/1 P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Iron 6330 ug/l P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Iron 2720 ug/1 P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Iron 2750 ug/l P CFA-MON-A-001 512 04/08/98
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4MQ38801C1 Iron 11100 ug/I *R P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Iron 94800 ug/1 E CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Iron 3150 ug/l CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Iron 1740 ug/1 R CFA-MON-A-001 512 10/17/2001

4MQ48201VG lsopropylbenzene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4MQ01201C1 Lead 1.2 ug/1 F CFA-MON-A-001 512 07/12/96

4MQ06101C1 Lead 25.9 ug/l N*J F CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Lead 5.4 ug/1 F CFA-MON-A-001 505 01/06/97

4MQ16001C1 Lead 5.4 ug/l F CFA-MON-A-001 512 04/16/97
4MQ21101C1 Lead 6 ug/1 NJ F CFA-MON-A-001 512 07/09/97

4MQ26001C1 Lead 2 ug/l U F CFA-MON-A-001 512 10/14/97
4MQ31101C1 Lead 2 ug/1 R F CFA-MON-A-001 512 01/13/98

4MQ36001C1 Lead 2.3 ug/l P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Lead 0.89 ug/1 U P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Lead 26.9 ug/l CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Lead 3 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Lead 2 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Magnesium 1310 ug/1 P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Magnesium 12800 ug/l P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Magnesium 14100 ug/1 P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Magnesium 13100 ug/l P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Magnesium 13700 ug/1 P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Magnesium 13900 ug/l P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Magnesium 13700 ug/1 P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Magnesium 13700 ug/I P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Magnesium 14100 ug/1 P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Magnesium 15100 ug/l CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Magnesium 13200 ug/1 CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Magnesium 14500 ug/l CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Manganese 1.9 ug/1 P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Manganese 21.2 ug/l P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Manganese 19.1 ug/1 P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Manganese 18.7 ug/l P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Manganese 23 ug/1 P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Manganese 21.9 ug/l P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Manganese 16.5 ug/1 P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Manganese 20.5 ug/l P CFA-MON-A-001 512 04/08/98
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4MQ38801C1 Manganese 35.9 ug/I P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Manganese 149 ug/1 CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Manganese 14.7 ug/l B CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Manganese 14.4 ug/1 B CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Mercury 0.1 ug/l U AV CFA-MON-A-001 512 07/12/96
4MQ06101C1 Mercury 0.1 ug/1 U CV CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Mercury 0.1 ug/l U CV CFA-MON-A-001 505 01/06/97
4MQ16001C1 Mercury 0.1 ug/1 U CV CFA-MON-A-001 512 04/16/97
4MQ21101C1 Mercury 0.1 ug/l UN CV CFA-MON-A-001 512 07/09/97
4MQ26001C1 Mercury 0.2 ug/1 U CV CFA-MON-A-001 512 10/14/97
4MQ31101C1 Mercury 0.1 ug/l U CV CFA-MON-A-001 512 01/13/98
4MQ36001C1 Mercury 0.2 ug/1 U CV CFA-MON-A-001 512 04/08/98

4MQ38801C1 Mercury 0.2 ug/I U CV CFA-MON-A-001 0 06/02/99
4MQ38501C1 Mercury 0.2 ug/1 UJ CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPCV Mercury 0.2 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPAV Mercury 0.1 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ48201VG Methyl acetate 10 ug/l U CFA-MON-A-001 512 9/7/2000
4MQ48201VG Methyl cyclohexane 10 ug/1 U CFA-MON-A-001 512 9/7/2000

4MQ48201VG Methyl t-butyl ether 10 ug/l U CFA-MON-A-001 512 9/7/2000
4MQ48201VG Methylene Chloride 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Methylene Chloride 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201VG Methylenechloride 0.7 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Methylenech loride 2 ug/l UJ CFA-MON-A-001 512 10/18/1996
4MQ11201VG Methylenechloride 3 ug/1 UJ CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Methylenech loride 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Methylenechloride 2 ug/1 U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Methylenech loride 1 ug/l UJ CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Methylenechloride 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Methylenech loride 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Methylenechloride 1 ug/1 BJU CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Methylenechloride 2 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Methylenechloride 2 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ38501VG 8260 VOA GC/MS m-Xylene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS m-Xylene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ01201VG Naphthalene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Naphthalene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Naphthalene 1 ug/l U CFA-MON-A-001 505 01/06/97
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4MQ16001VG 8260 VOA GC/MS Naphthalene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Naphthalene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS Naphthalene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Naphthalene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Naphthalene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Naphthalene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Naphthalene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Naphthalene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Naphthalene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Naphthalene 5 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201CI Nickel 0.65 ug/l U P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Nickel 15 ug/1 U P CFA-MON-A-001 512 10/18/1996
4MQ11201CI Nickel 15 ug/l U P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Nickel 15 ug/1 U P CFA-MON-A-001 512 04/16/97
4MQ21101CI Nickel 15 ug/l U P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Nickel 15 ug/1 U P CFA-MON-A-001 512 10/14/97
4MQ31101CI Nickel 15 ug/l U P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Nickel 1.5 ug/1 B P CFA-MON-A-001 512 04/08/98

4MQ38801C I Nickel 14 ug/l U P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Nickel 13.7 ug/1 U CFA-MON-A-001 0 06/02/99
4MQ48201C I CLPP Nickel 6.8 ug/l B CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Nickel 2.3 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ38501N2 300.0 Anions IC Nitrite 0.01 mg n/L UEUJ CFA-MON-A-001 512 05/11/99
4MQ38801N2 300.0 Anions IC Nitrite 0.01 mg N/L U CFA-MON-A-001 0 06/02/99

4MQ38501NH 350.1 Ammonia Nitrogen in ammonia 0.02 MG/L B CFA-MON-A-001 512 05/11/99
4MQ38801NH 350.1 Ammonia Nitrogen in ammonia 0.01 MG/L B CFA-MON-A-001 0 06/02/99
4MQ01201N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 1.7 mg-N/l CFA-MON-A-001 512 07/12/96
4MQ06101N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 1.76 mg/1 J CFA-MON-A-001 512 10/18/1996
4MQ11201N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 2.25 mg/I CFA-MON-A-001 505 01/06/97
4MQ16001N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 2.14 mg/1 J CFA-MON-A-001 512 04/16/97
4MQ21101N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 0.435 mg/I R CFA-MON-A-001 512 07/09/97
4MQ26001N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 2.18 mg/1 CFA-MON-A-001 512 10/14/97
4MQ31101N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 1.79 MG/L J CFA-MON-A-001 512 01/13/98
4MQ36001N2 353.2 NO3/NO2 Nitrogen in Nitrite and Nitrate 1.74 MG/L J CFA-MON-A-001 512 04/08/98

4MQ38501N2 300.0 Anions IC Nitrogen in Nitrite and Nitrate 1.5 mg n/L CFA-MON-A-001 512 05/11/99
4MQ38801N2 300.0 Anions IC Nitrogen in Nitrite and Nitrate 1.5 mg N/L EJ CFA-MON-A-001 0 06/02/99

4MQ48201N2 E353.2 Nitrogen in Nitrite and Nitrate 1.72 MG/L CFA-MON-A-001 512 9/7/2000
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4GW10601N2 E353.2 Nitrogen in Nitrite and Nitrate 1.5 MG/L CFA-MON-A-001 512 10/17/2001
4MQ38501VG 8260 VOA GC/MS o-Xylene 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS o-Xylene 1 ug/I U CFA-MON-A-001 0 06/02/99
4MQ06101A1 Phenolthaline Alkalinity 5 MG/L CFA-MON-A-001 512 10/18/1996
4MQ11201A1 Phenolthaline Alkalinity 5 MG/L CFA-MON-A-001 505 01/06/97
4MQ16001A1 Phenolthaline Alkalinity 5 MG/L CFA-MON-A-001 512 04/16/97
4MQ21101A1 Phenolthaline Alkalinity 5 MG/L J CFA-MON-A-001 512 07/09/97
4MQ26001A1 Phenolthaline Alkalinity 5 MG/L CFA-MON-A-001 512 10/14/97
4MQ01201C1 Potassium 321 ug/I B P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Potassium 3270 ug/1 B P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Potassium 2720 ug/l B P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Potassium 2870 ug/1 B P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Potassium 3000 ug/I B P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Potassium 2630 ug/1 B P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Potassium 2870 ug/l B P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Potassium 2780 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Potassium 2140 ug/l B P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Potassium 1830 ug/1 B CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Potassium 2740 ug/l B CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Potassium 2850 ug/1 BJ CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Selenium 0.19 ug/I BWN*J F CFA-MON-A-001 512 07/12/96
4MQ06101C1 Selenium 1.3 ug/1 NWUJ F CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Selenium 2.5 ug/I U F CFA-MON-A-001 505 01/06/97
4MQ16001C1 Selenium 2.5 ug/1 UW F CFA-MON-A-001 512 04/16/97
4MQ21101C1 Selenium 2.5 ug/I U F CFA-MON-A-001 512 07/09/97
4MQ26001C1 Selenium 2.5 ug/1 U F CFA-MON-A-001 512 10/14/97
4MQ31101C1 Selenium 3 ug/I R F CFA-MON-A-001 512 01/13/98
4MQ36001C1 Selenium 1.3 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Selenium 1.4 ug/I U P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Selenium 1.4 ug/1 U CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Selenium 5 ug/I U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Selenium 4 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Silver 0.68 ug/I U P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Silver 5 ug/1 U P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Silver 5 ug/I U P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Silver 5 ug/1 U P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Silver 5 ug/I U P CFA-MON-A-001 512 07/09/97
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4MQ26001C1 Silver 5 ug/l U P CFA-MON-A-001 512 10/14/97

4MQ31101C1 Silver 5 ug/1 R P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Si lver 0.2 ug/I U P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Silver 4 ug/1 U P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Si lver 3.8 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Silver 5 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Si lver 2 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Sodium 939 ug/1 U P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Sodium 9320 ug/l P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Sodium 10300 ug/1 P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Sodium 9200 ug/l P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Sodium 9420 ug/1 P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Sodium 9480 ug/l P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Sodium 9630 ug/1 P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Sodium 9690 ug/I P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Sodium 9870 ug/1 P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Sodium 10200 ug/l CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Sodium 8990 ug/1 CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Sodium 10300 ug/l CFA-MON-A-001 512 10/17/2001
4MQ01201VG Styrene 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Styrene 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Styrene 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Styrene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Styrene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ21101VG 8260 VOA GC/MS Styrene 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Styrene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Styrene 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Styrene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Styrene 1 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Styrene 1 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Styrene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Styrene 5 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201 F3 Su I fate 21.9 mg/I CFA-MON-A-001 512 07/12/96
4MQ06101F3 Sulfate 32.4 mg/1 CFA-MON-A-001 512 10/18/1996
4MQ11201F3 Su I fate 16.3 mg/I B CFA-MON-A-001 505 01/06/97
4MQ16001F3 Sulfate 18.4 mg/1 J CFA-MON-A-001 512 04/16/97
4MQ21101F3 Su I fate 20.8 mg/I B CFA-MON-A-001 512 07/09/97
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4MQ26001 F3 Sulfate 20.5 mg/I B CFA-MON-A-001 512 10/14/97
4MQ31101F3 Sulfate 21.1 MG/L B CFA-MON-A-001 512 01/13/98

4MQ36001 F3 Su I fate 28.0 MG/L BJ CFA-MON-A-001 512 04/08/98
4MQ38501F3 Sulfate 23.6 MG/L CFA-MON-A-001 512 05/11/99

4MQ38801 F3 Su I fate 18.3 MG/L CFA-MON-A-001 0 06/02/99
4MQ48201F3 SW9056 Sulfate 20.2 MG/L CFA-MON-A-001 512 9/7/2000
4GW10601F3 SW9056 Su I fate 18.2 MG/L J CFA-MON-A-001 512 10/17/2001
4MQ01201VG Tetrachloroethene 1 ug/1 U CFA-MON-A-001 512 07/12/96

4MQ06101VG Tetrach I oroeth en e 1 ug/l U CFA-MON-A-001 512 10/18/1996
4MQ11201VG Tetrachloroethene 1 ug/1 U CFA-MON-A-001 505 01/06/97

4MQ16001VG 8260 VOA GC/MS Tetrach I oroeth en e 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ16001VGRE 8260 VOA GC/MS Tetrachloroethene 1 ug/1 U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Tetrach I oroeth en e 1 ug/l U CFA-MON-A-001 512 07/09/97
4MQ26001VG 8260 VOA GC/MS Tetrachloroethene 1 ug/1 U CFA-MON-A-001 512 10/14/97

4MQ31101VG 8260 VOA GC/MS Tetrach I oroeth en e 1 ug/l U CFA-MON-A-001 512 01/13/98
4MQ36001VG 8260 VOA GC/MS Tetrachloroethene 1 ug/1 U CFA-MON-A-001 512 04/08/98

4MQ38501VG 8260 VOA GC/MS Tetrachloroethene 2 ug/l U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Tetrachloroethene 2 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Tetrach I oroeth en e 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Tetrachloroethene 5 ug/1 U CFA-MON-A-001 512 10/17/2001
4MQ01201C1 Thal I ium 0.14 ug/l R F CFA-MON-A-001 512 07/12/96
4MQ06101C1 Thallium 0.2 ug/1 NWUJ F CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Thal I ium 2 ug/I U F CFA-MON-A-001 505 01/06/97
4MQ16001C1 Thallium 2 ug/1 U F CFA-MON-A-001 512 04/16/97
4MQ21101C1 Thal I ium 2 ug/I U F CFA-MON-A-001 512 07/09/97
4MQ26001C1 Thallium 2 ug/1 NWUJ F CFA-MON-A-001 512 10/14/97
4MQ31101C1 Thal I ium 2 ug/l R F CFA-MON-A-001 512 01/13/98
4MQ36001C1 Thallium 0.4 ug/1 U P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Thal I ium 2.8 ug/I U P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Thallium 2.8 ug/1 U CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Thal I ium 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Thallium 6.4 ug/1 B CFA-MON-A-001 512 10/17/2001

4MQ01201VG Toluene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Toluene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Toluene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Toluene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Toluene 1 ug/l U CFA-MON-A-001 512 04/16/97
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4MQ21101VG
4MQ26001VG

4MQ31101VG
4MQ36001VG

4MQ38501VG
4MQ38801VG

4MQ48201VG
4GW10601VF
4MQ01201A1

4MQ06101A1
4MQ11201A1

4MQ16001A1
4MQ21101A1

4MQ26001A1

4MQ48201VG
4MQ01201VG

4MQ06101VG
4MQ11201VG

4MQ16001VG
4MQ16001VGRE

4MQ21101VG
4MQ26001VG

4MQ31101VG
4MQ36001VG

4MQ38501VG
4MQ38801VG

4MQ01201VG
4MQ06101VG

4MQ11201VG
4MQ16001VG

4MQ16001VGRE
4MQ21101VG

4MQ26001VG
4MQ31101VG

4MQ36001VG
4MQ38501VG

4MQ38801VG

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

ORG (CLP-LIST V

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS
8260 VOA GC/MS

8260 VOA GC/MS

Toluene
Toluene

Toluene
Toluene

Toluene
Toluene

Toluene
Toluene
Total Alkalinity

Total Alkalinity
Total Alkalinity

Total Alkalinity
Total Alkalinity

Total Alkalinity
trans-1,2- Dich loroethene
trans-1,2-Dichloroethylene
trans-1,2- Dich loroethylene
trans-1,2-Dichloroethylene
trans-1,2- Dich loroethylene
trans-1,2-Dichloroethylene
trans-1,2- Dich loroethylene
trans-1,2-Dichloroethylene
trans-1,2- Dich loroethylene
trans-1,2-Dichloroethylene
trans-1,2- Dich loroethylene
trans-1,2-Dichloroethylene
trans-1,3 - Dich loropropene
trans-1,3 -Dichloropropene
trans-1,3 - Dich loropropene
trans-1,3 -Dichloropropene
trans-1,3 - Dich loropropene
trans-1,3 -Dichloropropene
trans-1,3 - Dich loropropene
trans-1,3 -Dichloropropene
trans-1,3 - Dich loropropene
trans-1,3 -Dichloropropene
trans-1,3 - Dich loropropene

CFA-MON-A-001

1 ug/l U CFA-MON-A-001 512 07/09/97
1 ug/1 U CFA-MON-A-001 512 10/14/97
1 ug/l U CFA-MON-A-001 512 01/13/98
1 ug/1 U CFA-MON-A-001 512 04/08/98
1 ug/l U CFA-MON-A-001 512 05/11/99
1 ug/1 U CFA-MON-A-001 0 06/02/99

32 ug/l U CFA-MON-A-001 512 9/7/2000
1.4 ug/1 J CFA-MON-A-001 512 10/17/2001
102 MG/L CFA-MON-A-001 512 07/12/96
98 MG/L CFA-MON-A-001 512 10/18/1996

106 MG/L CFA-MON-A-001 505 01/06/97
100 MG/L CFA-MON-A-001 512 04/16/97

100 MG/L J CFA-MON-A-001 512 07/09/97
100 MG/L CFA-MON-A-001 512 10/14/97
10 ug/l U CFA-MON-A-001 512 9/7/2000
1 ug/1 U CFA-MON-A-001 512 07/12/96
1 ug/l U CFA-MON-A-001 512 10/18/1996
1 ug/1 U CFA-MON-A-001 505 01/06/97
1 ug/l U CFA-MON-A-001 512 04/16/97
1 ug/1 U CFA-MON-A-001 512 04/16/97
1 ug/l U CFA-MON-A-001 512 07/09/97
1 ug/1 U CFA-MON-A-001 512 10/14/97
1 ug/l U CFA-MON-A-001 512 01/13/98
1 ug/1 U CFA-MON-A-001 512 04/08/98
1 ug/l U CFA-MON-A-001 512 05/11/99
1 ug/1 U CFA-MON-A-001 0 06/02/99
1 ug/l U CFA-MON-A-001 512 07/12/96
1 ug/1 U CFA-MON-A-001 512 10/18/1996
1 ug/l U CFA-MON-A-001 505 01/06/97
1 ug/1 U CFA-MON-A-001 512 04/16/97
1 ug/l U CFA-MON-A-001 512 04/16/97
1 ug/1 U CFA-MON-A-001 512 07/09/97
1 ug/l U CFA-MON-A-001 512 10/14/97
1 ug/1 U CFA-MON-A-001 512 01/13/98
1 ug/l U CFA-MON-A-001 512 04/08/98
2 ug/1 U CFA-MON-A-001 512 05/11/99
2 ug/I U CFA-MON-A-001 0 06/02/99
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4MQ48201VG trans-1,3-Dichloropropene 10 ug/l U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V trans-1,3-Dichloropropene 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG Trich loroethene 1 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Trichloroethene 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Trich loroethene 1 ug/l U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Trichloroethene 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Trich loroethene 1 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Trichloroethene 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Trich loroethene 1 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Trichloroethene 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Trich loroethene 1 ug/l U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Trichloroethene 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Trich loroethene 1 ug/l U CFA-MON-A-001 0 06/02/99
4MQ48201VG Trichloroethene 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Trichloroethene 5 ug/l U CFA-MON-A-001 512 10/17/2001
4MQ48201VG Trichlorofluoromethane 10 ug/1 U CFA-MON-A-001 512 9/7/2000
4MQ01201C1 Vanadium 0.55 ug/l B P CFA-MON-A-001 512 07/12/96
4MQ06101C1 Vanadium 10 ug/1 U P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Vanadium 10 ug/l U P CFA-MON-A-001 505 01/06/97
4MQ16001C1 Vanadium 10 ug/1 U P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Vanadium 10 ug/l U P CFA-MON-A-001 512 07/09/97
4MQ26001C1 Vanadium 10 ug/1 U P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Vanadium 10 ug/l U P CFA-MON-A-001 512 01/13/98
4MQ36001C1 Vanadium 6.7 ug/1 P CFA-MON-A-001 512 04/08/98

4MQ38801C1 Vanadium 7.1 ug/l B P CFA-MON-A-001 0 06/02/99
4MQ38501C1 Vanadium 43.1 ug/1 B CFA-MON-A-001 0 06/02/99
4MQ48201C1 CLPP Vanadium 7.6 ug/l B CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Vanadium 6.4 ug/1 B CFA-MON-A-001 512 10/17/2001

4MQ01201VG Vinyl chloride 2 ug/l U CFA-MON-A-001 512 07/12/96
4MQ06101VG Vinyl chloride 2 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Vinyl chloride 2 ug/I U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Vinyl chloride 2 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Vinyl chloride 2 ug/l U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Vinyl chloride 2 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Vinyl chloride 2 ug/l U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Vinyl chloride 2 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Vinyl chloride 2 ug/I U CFA-MON-A-001 512 04/08/98
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4MQ38501VG 8260 VOA GC/MS Vinyl chloride 2 ug/I U CFA-MON-A-001 512 05/11/99
4MQ38801VG 8260 VOA GC/MS Vinyl chloride 2 ug/1 U CFA-MON-A-001 0 06/02/99

4MQ48201VG Vinyl Chloride 10 ug/I U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Vinyl Chloride 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ48201VG Xylene (Total) 10 ug/I U CFA-MON-A-001 512 9/7/2000
4GW10601VF ORG (CLP-LIST V Xylene (Total) 5 ug/1 U CFA-MON-A-001 512 10/17/2001

4MQ01201VG Xylenes (total) 1 ug/I U CFA-MON-A-001 512 07/12/96
4MQ06101VG Xylenes (total) 1 ug/1 U CFA-MON-A-001 512 10/18/1996

4MQ11201VG Xylenes (total) 1 ug/I U CFA-MON-A-001 505 01/06/97
4MQ16001VG 8260 VOA GC/MS Xylenes (total) 1 ug/1 U CFA-MON-A-001 512 04/16/97

4MQ16001VGRE 8260 VOA GC/MS Xylenes (total) 1 ug/I U CFA-MON-A-001 512 04/16/97
4MQ21101VG 8260 VOA GC/MS Xylenes (total) 1 ug/1 U CFA-MON-A-001 512 07/09/97

4MQ26001VG 8260 VOA GC/MS Xylenes (total) 1 ug/I U CFA-MON-A-001 512 10/14/97
4MQ31101VG 8260 VOA GC/MS Xylenes (total) 1 ug/1 U CFA-MON-A-001 512 01/13/98

4MQ36001VG 8260 VOA GC/MS Xylenes (total) 1 ug/I U CFA-MON-A-001 512 04/08/98
4MQ38501VG 8260 VOA GC/MS Xylenes (total) 1 ug/1 U CFA-MON-A-001 512 05/11/99

4MQ38801VG 8260 VOA GC/MS Xylenes (total) 1 ug/I U CFA-MON-A-001 0 06/02/99
4MQ01201C1 Zinc 81.7 ug/1 P CFA-MON-A-001 512 07/12/96

4MQ06101C1 Zinc 743 ug/I P CFA-MON-A-001 512 10/18/1996
4MQ11201C1 Zinc 673 ug/1 P CFA-MON-A-001 505 01/06/97

4MQ16001C1 Zinc 595 ug/I P CFA-MON-A-001 512 04/16/97
4MQ21101C1 Zinc 632 ug/1 P CFA-MON-A-001 512 07/09/97

4MQ26001C1 Zinc 628 ug/I P CFA-MON-A-001 512 10/14/97
4MQ31101C1 Zinc 492 ug/1 P CFA-MON-A-001 512 01/13/98

4MQ36001C1 Zinc 492 ug/I P CFA-MON-A-001 512 04/08/98
4MQ38801C1 Zinc 868 ug/1 P CFA-MON-A-001 0 06/02/99

4MQ38501C1 Zinc 3530 ug/1 J CFA-MON-A-001 0 06/02/99

4MQ48201C1 CLPP Zinc 643 ug/1 CFA-MON-A-001 512 9/7/2000
4GW10601C1 CLPP Zinc 47.4 ug/I R CFA-MON-A-001 512 10/17/2001
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Appendix F

Groundwater Contour Maps

Table F-1. Summarized calculations of aquifer hydraulic gradient in the vicinity of CFA.

Triangulated Well Combination (We11#1-
Well#2-Well#3)

USGS-Developed
Borehole Deviation

Calculated Direction Of Hydraulic Conection Factors Used Area Formed
Gradient (Degrees From North) In These Calculations  By Triangle of

Well#1 Well#2 Well#3 Wells
Oct-00 Jan-02 Apr-02 Jul-02 Avg (ft) (ft) (ft) (mi.)

USGS020-USGS038-USGS083 176 176 186 181 180 0.05 0.06 0.02 2.38

USGS020-USGS077-USGS115 175 181 175 180 178 0.05 0.01 2.23 0.11

USGS020-USGS112-USGS115 171 164 173 171 170 0.05 2.61 2.23 0.21

USGS038-USGS077-USGS115 182 187 186 185 185 0.06 0.01 2.23 0.05

USGS038-USGS083-USGS115 182 187 184 185 185 0.06 0.02 2.23 1.48

CFAMONA001-CFAMONA003-USGS083 136 132 127 143 134 0.01 0.01 0.02 0.24

CFAMONA001-CFAMONA003-LF208 142 143 106 141 133 0.01 0.01 2.95 0.42

CFAMONA001-LF208-LF308 169 156 176 175 169 0.01 2.95 4.77 0.38

CFAMONA001-LF308-M125 207 199 a 213 206 0.01 4.77 0.00 1.61

CFAMONA003-LF308-USGS020 147 145 152 149 148 0.01 4.77 0.05 1.59

CFAMONA002-USGS112-USGS115 171 165 174 171 170 0.02 2.61 2.23 0.86

LF209-USGS020-USGS077 102 104 108 104 105 5.72 0.05 0.01 0.60

LF308-USGS020-USGS115 133 127 140 138 134 4.77 0.05 2.23 0.67

a. The April 2001 water level measurement for RWMC-M12S was found to be incorrect and was not used here.
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Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area' (CFA), INEEL, Idaho

Well ID# Well Name Well Alias

Brass Cap (BC)

Elevation (ft)
Stickup

(ft)

Date of

Measurement

Measured
Depth to

Groundwater
(ft bbc) (a)

Groundwater

Elevation
(ft amsl)

Measured Existing
Depth to Deviation Adjusted

Groundwater Correction Groundwater
(ft bmp) (ft) Level (ft)

Comments
and Deviation Survey Information (b)

1077 CFA-MON-A-001 CFA-MON-001 4,936.44 2.13 9/21/00 486.43 4,450.01 488.56 Deviation previously checked by
10/30/00 486.66 4,449.78 488.79 magnetic gyro
11/22/00 486.85 4,449.59 488.98 This well will be checked with latest
12/14/00 486.73 4,449.71 488.86 USGS digital gyro during CY2002
1/18/01 487.16 4,449.28 489.29

2/27/01 487.04 4,449.40 489.17

3/30/01 486.93 4,449.51 489.06
4/19/01 487.46 4,448.98 489.59

5/31/01 487.38 4,449.06 489.51

6/27/01 487.35 4,449.09 489.48

7/30/01 487.58 4,448.86 489.71

8/27/01 488.44 4,448.00 490.57

9/25/01 NM NM NM

10/17/01 488.77 4,447.67 490.90

71
1078 CFA-MON-A-002 CFA-MON-002 4,932.24 1.93 9/21/00 483.73 4,448.51 485.66 Deviation previously checked by

oc 10/30/00 483.36 4,448.88 485.29 magnetic gyro
11/22/00 483.39 4,448.85 485.32 This well will be checked with latest
12/14/00 483.33 4,448.91 485.26 USGS digital gyro during CY2002
1/18/01 484.72 4,447.52 486.65

2/27/01 484.65 4,447.59 486.58

3/30/01 483.54 4,448.70 485.47

4/19/01 484.19 4,448.05 486.12

5/31/01 484.06 4,448.18 485.99

6/27/01 484.04 4,448.20 485.97

7/30/01 484.28 4,447.96 486.21

8/27/01 485.15 4,447.09 487.08

9/25/01 NM NM NM

10/17/01 485.41 4,446.83 487.34

Figure F-5. Water-level measurements.



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities AreaE(CFA), INEEL, Idaho

Well ID# Well Name Well Alias
Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of
Measurement

Measured
Depth to

Groundwater
(ft bbc) (a)

Groundwater

Elevation
(ft amsl)

Measured
Depth to

Groundwater
(ft bmp)

Existing

Deviation
Correction

(ft)

Adjusted
Groundwater

Level (ft)

Comments

and Deviation Survey Information (b)

1089 CFA-MON-A-003 CFA-MON-003 4,930.31 1.83 9/21/00 482.86 4,447.45 484.69 This well will be checked with latest
10/30/00 483.13 4,447.18 484.96 USGS digital gyro during CY2002

11/22/00 483.24 4,447.07 485.07

12/14/00 483.09 4,447.22 484.92

1/18/01 483.57 4,446.74 485.40

2/27/01 483.41 4,446.90 485.24

3/30/01 483.30 4,447.01 485.13

4/19/01 483.89 4,446.42 485.72

5/31/01 483.81 4,446.50 485.64

6/27/01 483.68 4,446.63 485.51

7/30/01 483.94 4,446.37 485.77

8/27/01 NM NM NM

9/14/01 NM NM NM

10/17/01 492.87 4,437.44 494.70

'fl 196 LF2-08 4,931.72 1.42 9/21/00 477.69 4,454.03 479.11 -2.95 4,456.98 Deviation previously checked by

..!t:) 10/30/00 478.14 4,453.58 479.56 -2.95 4,456.53 use of magnetic and photogyro.
11/22/00 478.17 4,453.55 479.59 -2.95 4,456.50 This well will be checked with latest
12/19/00 478.17 4,453.55 479.59 -2.95 4,456.50 USGS digital gyro during CY2002
1/18/01 478.44 4,453.28 479.86 -2.95 4,456.23

2/27/01 478.56 4,453.16 479.98 -2.95 4,456.11

3/30/01 478.57 4,453.15 479.99 -2.95 4,456.10

4/19/01 479.29 4,452.43 480.71 -2.95 4,455.38

5/31/01 479.00 4,452.72 480.42 -2.95 4,455.67

6/27/01 479.11 4,452.61 480.53 -2.95 4,455.56

7/31/01 479.72 4,452.00 481.14 -2.95 4,454.95

8/27/01 480.20 4,451.52 481.62 -2.95 4,454.47

9/14/01 NM NM NM NM

10/17/01 NM NM NM NM

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Areal (CFA), INEEL Idaho

Wen 1D# Well Name Well Alias

Brass Cap (BC)

Elevation (ft)

Stickup

(ft)

Date of

Measurement

Measured

Depth to

Groundwater

(ft bbc) (a)

Groundwater

Elevation
(ft arnsl)

Measured

Depth to

Groundwater

(ft bmp)

Existing

Deviation

Correction

(ft)

Adjusted

Groundwater

Level (ft)

Comments

and Deviation Survey Info anon (b)

197 LF2-09 4,932.23 1.23 9/21/00 480.66 4,451.57 481.89 -5.72 4,457.29 Deviation previously checked by

10/30/00 480.91 4,451.32 482.14 -5.72 4,457.04 use of magnetic and digital gyro.

11/22/00 481.12 4,451.11 482.35 -5.72 4,456.83 This well will be checked with latest
12/19/00 481.20 4,451.03 482.43 -5.72 4,456.75 USGS digital gyro during CY2002
1/18/01 481.29 4,450.94 482.52 -5.72 4,456.66

2/27/01 481.43 4,450.80 482.66 -5.72 4,456.52

3/30/01 481.51 4,450.72 48234 -5.72 4,456.44

4/19/01 482.22 4,450.01 483.45 -5.72 4,455.73

5/31/01 481.93 4,450.30 483.16 -532 4,456.02

6/27/01 482.08 4,450.15 483.31 -5.72 4,455.87

7/31/01 482.59 4,449.64 483.82 -5.72 4,455.36

8/27/01 483.15 4,449.08 484.38 -5.72 4,454.80

9/14/01 NM NM NM NM

10/17/01 NM NM NM NM

199 LF2-11 4,928.36 1.35 9/21/00 471.51 4,456.85 472.86 Deviation previously checked by
10/30/00 471.35 4,457.07 472.70 photo gyro
11/22/00 471.83 4,456.53 473.18 This well will be checked with latest
12/19/00 472.29 4,456.07 473.64 USGS digital gyro during CY2002
1/18/01 NM NM NM Well Plugged
2/27/01 472.90 4,455.46 474.25 Needs well box repair/does not lock
3/30/01 NM NM NM No access
4/19/01 473.46 4,454.90 474.81

5/31/01 473.16 4,455.20 474.51

6/27/01 473.32 4,455.04 474.67

7/31/01 473.89 4,454.47 475.24

8/27/01 474.17 4,454.19 475.52

9/14/01 NM NM NM

10/17/01 NM NM NM

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area'(CFA), INEEL, Idaho

Well ID# Well Name Well Alias

Brass Cap (BC)

Elevation (ft)

Stickup

(ft)
Date of

Measurement

Measured

Depth to

Groundwater

(ft bbc) (a)

Groundwater

Elevation
(ft amsl)

Measured

Depth to

Groundwater

(ft bmp)

Existing

Deviation

Correction

(ft)

Adjusted

Groundwater
Level (ft)

Comments

and Deviation Survey Information (b)

207 LF3-08 4,940.22 1.6 9/21/00 487.76 4,452.46 489.36 -4.77 4,457.23 Deviation previously checked by
10/30/00 487.73 4,452.49 489.33 -4.77 4,457.26 use of photo gyro.
11/22/00 488.28 4,451.94 489.88 -4.77 4,456.71 This well will be checked with latest
12/19/00 488.29 4,451.93 489.89 -4.77 4,456.70 USGS digital gyro during CY2002
1/18/01 487.20 4,453.02 488.80 -4.77 4,457.79

2/27/01 488.60 4,451.62 490.20 -4.77 4,456.39

3/30/01 488.70 4,451.52 490.30 -4.77 4,456.29

4/19/01 489.47 4,450.75 491.07 -4.77 4,455.52

5/31/01 489.14 4,451.08 490.74 -4.77 4,455.85

6/27/01 489.31 4,450.91 490.91 -4.77 4,455.68
7/31/01 489.63 4,450.59 491.23 -4.77 4,455.36
8/27/01 490.26 4,449.96 491.86 -4.77 4,454.73
9/14/01 NM NM NM

10/17/01 NM NM NM

726 LF3-09 4,941.08 1.69 9/21/00 NM NM NM Well under repair
10/30/00 NM NM NM

11/22/00 NM NM NM Well under repair
12/19/00 NM NM NM Well under repair
1/18/01 NM NM NM

2/27/01 NM NM NM Well under major repair/unlocked
3/30/01 NM NM NM Well under repair
4/19/01 NM NM NM Well under repair
5/31/01 NM NM NM

6/27/01 NM NM NM Deviation previously checked by
7/31/01 NM NM NM use of magnetic and photogyro.
8/27/01 NM NM NM This well will be checked with latest
9/14/01 NM NM NM USGS digital gyro during CY2002
10/17/01 NM NM NM

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area'(CFA), INEEL, Idaho

Well ID# Well Name Well Alias
Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of
Measurement

Measured
Depth to

Groundwater
(ft bbc) (a)

Groundwater
Elevation

(ft amsl)

Measured Existing
Depth to Deviation Adjusted

Groundwater Correction Groundwater
(ft bmp) (ft) Level (ft)

Comments
and Dev ation Survey Information (b)

727 LF3-10 4,942.62 9/21/00 NM NM 487.78 Well repaired 1999 - Needs resurvey

10/30/00 NM NM 487.96

11/22/00 NM NM NM Well repaired 1999 - Needs resurvey
12/19/00 NM NM 488.29 Stickup needs to be resurveyed
1/18/01 NM NM 488.56

2/27/01 NM NM NM Needs brass cap resurvey/pad/posts
3/30/01 NM NM NM Needs brass cap resurvey
4/19/01 NM NM NM No measuring point
5/31/01 NM NM NM

6/27/01 NM NM NM Needs to be resurveyed
7/31/01 NM NM NM

8/27/01 NM NM NM This well will be checked with latest
9/25/01 NM NM NM USGS digital gyro during CY2002
10/17/01 NM NM NM

1213 M12S SOUTI-1-MON-A-002 4,975.28 1.75 9/21/00 531.00 4,444.18 532.75

10/30/00 532.11 4,443.17 533.86

11/22/00 532.17 4,443.11 533.92

12/19/00 532.57 4,442.71 534.32

1/18/01 530.86 4,442.67 532.61

2/28/01 532.16 4,443.12 533.91

3/29/01 NM NM NM New locks
4/19/01 NA NA NA

5/29/01 534.16 4,439.37 535.91

6/28/01 534.01 4,439.52 535.76

7/31/01 534.19 4,439.34 535.94

8/27/01 534.54 4,438.99 536.29

9/25/01 535.17 4,438.36 536.92

10/17/01 535.36 4,438.17 537.11

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Well ID# Well Narne Well Alias
Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of

Measurement

Measured

Depth to

Groundwater
(ft bbc) (a)

Groundwater

Elevation
(ft amsl)

Measured Existing
Depth to Deviation Adjusted

Groundwater Correction Groundwater
(ft bmp) (ft) Level (ft)

Comrnents
and Deviation Survey Information (b)

1306 STF-MON-A-004 STF-MON-A-004 4,945.37 2.16 9/21/00 504.22 4,441.65 506.38

10/30/00 504.40 4,438.81 506.56

11/22/00 504.40 4,440.97 506.56

12/19/00 496.35 4,441.14 498.40

1/18/01 50447 4,438.74 506.63

2/28/01 NM NM NM No access
3/29/01 504.42 4,440.95 506.58

4/19/01 506.52 4,436.69 508.68
5/29/01 NM NM NM

6/28/01 506.52 4,436.69 508.68

7/31/01 506.85 4,436.36 509.01

8/27/01 507.16 4,436.05 509.32

9/25/01 NM NM NM

10/17/01 NM NM NM

483 USGS-034 USGS-34 4,929.19 1.07 9/21/00 471.95 4,457.24 473.02

10/30/00 472.37 4,456.82 473.44

11/22/00 472.41 4,456.78 473.48

12/19/00 472.45 4,456.74 473.52

1/18/01 472.67 4,456.52 473.74

2/28/01 NM NM NM No access
3/29/01 472.79 4,456.40 473.86

4/19/01 473.50 4,455.69 474.57

5/29/01 474.98 4,454.21 476.05

6/28/0 l NM NM NM No access
7/31/01 473.97 4,455.22 475.04

8/27/01 474.91 4,454.28 475.98

9/25/01 NM NM NM

10/17/01 474.92 4,454.27 475.99

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area'(CFA). INEEL, Idaho

Well ID# Well Name Well Alias
Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of

Measurement

Measured
Depth to

Groundwater

(ft bbc) (a)

Groundwater

Elevation
(ft amsl)

Measured Existing

Depth to Deviation Adjusted
Groundwater Correction Groundwater

(ft bmp) (ft) Level (ft)

Comments

and Deviation Survey Information (b)

484 USGS-035 USGS-35 4,929.64 1.55 9/21/00 472.48 4,457.16 474.03

10/30/00 472.99 4,456.65 474.54

11/22/00 473.08 4,456.56 474.63

12/19/00 473.01 4,456.63 474.56

1/18/01 473.33 4,456.31 474.88

2/28/01 NM NM NM No access
3/29/01 473.47 4,456.17 475.02

4/19/01 474.23 4,455.41 475.78

5/29/01 473.56 4,456.08 475.11

6/28/01 474.22 4,455.42 475.77

7/31/01 474.57 4,455.07 476.12

8/27/01 475.56 4,454.08 477.11

9/25/01 NM NM NM

10/17/01 475.57 4,454.07 477.12

71 485 USGS-036 USGS-36 4,929.20 1.18 9/21/00 471.84 4,457.36 473.02

-7::
10/30/00 472.33 4,456.87 473.51

11/22/00 472.41 4,456.79 473.59

12/19/00 472.33 4,456.87 473.51

1/18/01 472.63 4,456.57 473.81

2/28/01 472.68 4,456.52 473.86

3/29/01 472.76 4,456.44 473.94

4/19/01 473.48 4,455.72 474.66

5/29/01 473.10 4,456.10 474.28

6/28/01 473.53 4,455.67 474.71

7/31/01 473.93 4,455.27 475.11

8/27/01 474.97 4,454.23 476.15

9/25/01 NM NM NM

10/17/01 NM NM NM

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001. WAG 4 - Central Facilities Area (CFA), INEEL. Idaho

Well ID# Well Name Well Alias

Brass Cap (BC)
Elevation (ft)

Stickup

(ft)
Date of

Measurement

Measured

Depth to

Groundwater

(ft bbc) (a)

Groundwater

Elevation

(ft amsl)

Measured Existing Comments

Depth to Deviation Adjusted and Deviation Survey Information (b)

Groundwater Correction Groundwater
(ft bmp) (ft) Level (ft)

486 USGS-037 USGS-37 4,929.38 1.22 9/21/00 472.06 4,457.32 473.28

10/30/00 472.32 4,457.06 473.54

11/22/00 472.54 4,456.84 473.76

12/19/00 471.60 4,457.78 472.82

1/18/01 472.37 4,457.01 473.59

2/28/01 472.32 4,457.06 473.54

3/29/01 4472.95 456.43 4474.17

4/19/01 473.69 4,455.69 474.91

5/29/01 473.29 4,456.09 474.51

6/28/01 473.64 4,455.74 474.86

7/31/01 474.09 4,455.29 475.31

8/27/01 474.94 4,454.44 476.16

9/25/01 NM NM NM

10/17/01 475.01 4,454.62 476.23

487 USGS-038 USGS-38 4,929.63 1.33 9/21/00 472.29 4,457.34 473.62

10/30/00 472.76 4,456.87 474.09

11/22/00 472.86 4,456.77 474.19

12/19/00 472.69 4,456.94 474.02

1/18/01 473.05 4,456.58 474.38

2/28/01 473.08 4,456.55 474.41

3/29/01 473.21 4,456.42 474.54

4/19/01 473.91 4,455.72 475.24

5/29/01 472.32 4,457.31 473.65

6/28/01 472.91 4,456.72 474.24

7/31/01 474.33 4,455.30 475.66

8/27/01 475.18 4,454.45 476.51

9/25/01 NM NM NM

10/17/01 475.24 4,454.39 476.57

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area'(CFA), INEEL, Idaho

Well ID# Well Narne Well Alias

Brass Cap (BC)

Elevation (ft)

Stickup

(ft)

Date of

Measurement

Measured

Depth to

Groundwater
(ft bbc) (a)

Groundwater
Elevation

(ft amsl)

Measured Existing Comments

Depth to Deviation Adjusted and Deviation Survey Information (b)

Groundwater Correction Groundwater
(ft bmp) (ft) Level (ft)

526 USGS-077 USGS-77 4,921.79 2.18 9/21/00 464.83 4,456.96 467.01

10/30/00 465.19 4,456.60 467.37

11/22/00 465.19 4,456.60 467.37

12/19/00 465.03 4,456.76 467.21

1/18/01 465.45 4,456.34 467.63

2/28/01 465.50 4,456.29 467.68

3/29/01 465.62 4,456.17 467.80
4/19/01 466.23 4,455.56 468.41

5/29/01 465.84 4,455.95 468.02

6/28/01 466.25 4,455.54 468.43

7/31/01 466.71 4,455.08 468.89

8/28/01 467.49 4,454.30 469.67

9/25/01 NM NM NM

10/17/01 NM NM NM

532 USGS-083 USGS-83 4,941.59 2.15 9/21/00 NM NM NM

10/30/00 497.38 4,444.21 499.53

11/22/00 497.06 4,444.53 499.21

12/18/00 497.76 4,443.83 499.91

1/19/01 497.27 4,444.32 499.42

2/28/01 497.22 4,444.37 499.37

3/30/01 497.32 4,444.27 499.47

4/18/01 506.88 4,434.71 509.03

5/31/01 499.16 4,442.43 501.31

6/27/01 498.97 4,442.62 501.12

7/30/01 499.02 4,442.57 501.17

8/29/01 499.21 4,442.38 501.36

9/14/01 499.88 4,441.71 502.03

10/17/01 NM NM NM

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Well ID# Well Name Well Alias

Brass Cap (BC)

Elevation (ft)

Stickup

(ft)

Date of

Measurement

Measured

Depth to

Groundwater

(ft bbc) (a)

Groundwater

Elevation

(ft amsl)

Measured

Depth to

Groundwater

(ft bmp)

Existing

Deviation

Correction

(ft)

Adjusted

Groundwater

Level (ft)

Comments

and Deviation Survey Information (b)

560 USGS-111 4,920.50 2.27 9/21/00 469.04 4,451.46 471.31 -5.24 4,456.70 Deviation previously checked by
10/30/00 469.72 4,450.78 471.99 -5.24 4,456.02 use of a photo gyro.
11/22/00 469.57 4,450.93 471.84 -5.24 4,456.17 This well will be checked with latest
12/19/00 469.58 4,450.92 471.85 -5.24 4,456.16 USGS digital gyro during CY2002
1/18/01 469.62 4,450.88 471.89 -5.24 4,456.12
2/28/01 469.93 4,450.57 472.20 -5.24 4,455.81

3/29/01 470.05 4,450.45 472.32 -5.24 4,455.69
4/19/01 470.76 4,449.74 473.03 -5.24 4,454.98

5/29/01 470.29 4,450.21 472.56 -5.24 4,455.45

6/28/01 470.72 4,449.78 472.99 -5.24 4,455.02
7/31/01 NM NM NM NM

8/28/01 472.16 4,448.34 474.43 -5.24 4,453.58
9/25/01 NM NM NM NM

10/22/01 472.09 4,448.41 474.36 -5.24 4,453.65

561 USGS-112 4,927.84 2.29 9/21/00 473.05 4,454.79 475.34 -2.61 4,457.40 Deviation previously checked by
10/30/00 473.57 4,454.27 475.86 -2.61 4,456.88 use of magnetic and photo gyro.
11/22/00 473.29 4,454.55 475.58 -2.61 4,457.16 This well will be checked with latest
12/19/00 473.46 4,454.38 475.75 -2.61 4,456.99 USGS digital gyro during CY2002
1/18/01 473.28 4,454.56 475.57 -2.61 4,457.17
2/28/01 473.65 4,454.19 475.94 -2.61 4,456.80
3/29/01 473.94 4,453.90 476.23 -2.61 4,456.51
4/19/01 474.66 4,453.18 476.95 -2.61 4,455.79

5/29/01 474.25 4,453.59 476.54 -2.61 4,456.20
6/28/01 474.60 4,453.24 476.89 -2.61 4,455.85
7/31/01 474.98 4,452.86 477.27 -2.61 4,455.47
8/27/01 475.96 4,451.88 478.25 -2.61 4,454.49
9/25/01 NM NM NM NM
10/22/01 476.02 4,451.82 478.31 -2.61 4,454.43

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area (CFA), INEEL, Idaho

Well ID# Well Name Well Alias
Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of
Measurement

Measured
Depth to

Groundwater
(ft bbc) (a)

Groundwater
Elevation
(ft amsl)

Measured
Depth to

Groundwater
(ft bmp)

Existing
Deviation
Correction

(ft)

Adjusted
Groundwater
Level (ft)

Comments
and Deviation Survey Information (b)

562 USGS-113 4,925.28 2.34 9/21/00 473.64 4,451.64 475.98 -6.46 4,458.10 Deviation previously checked by
10/30/00 474.01 4,451.27 476.35 -6.46 4,457.73 use of magnetic and digital gyro.
11/22/00 473.98 4,451.30 476.32 -6.46 4,457.76 This well will be checked with latest
12/19/00 473.77 4,451.51 476.11 -6.46 4,457.97 USGS digital gyro during CY2002
1/18/01 474.23 4,451.05 476.57 -6.46 4,457.51

2/28/01 474.25 4,451.03 476.59 -6.46 4,457.49
3/29/01 474.39 4,450.89 476.73 -6.46 4,457.35
4/19/01 475.12 4,450.16 477.46 -6.46 4,456.62
5/29/01 474.69 4,450.59 477.03 -6.46 4,457.05
6/28/01 NM NM NM NM No access
7/31/01 475.50 4,449.78 477.84 -6.46 4,456.24
8/27/01 NM NM NM NM
9/25/01 NM NM NM NM
10/22/01 NM NM NM NM

563 USGS-114 4,920.09 2.28 9/21/00 467.45 4,452.64 469.73 -4.70 4,457.34 Deviation previously checked by
10/30/00 470.00 4,450.09 472.28 -4.70 4,454.79 use of a photo gyro.
11/22/00 467.89 4,452.20 470.17 -4.70 4,456.90 This well will be checked with latest
12/19/00 467.96 4,452.13 470.24 -4.70 4,456.83 USGS digital gyro during CY2002
1/18/01 468.34 4,451.75 470.62 -4.70 4,456.45
2/28/01 468.32 4,451.77 470.60 -4.70 4,456.47
3/29/01 468.27 4,451.82 470.55 -4.70 4,456.52
4/19/01. 468.96 4,451.13 471.24 -4.70 4,455.83
5/29/01 468.60 4,451.49 470.88 -4.70 4,456.19
6/28/01 469.09 4,451.00 471.37 -4.70 4,455.70
7/31/01 469.44 4,450.65 471.72 -4.70 4,455.35
8/27/01 470.28 4,449.81 472.56 -4.70 4,454.51
9/25/01 NM NM NM NM
10/22/01 470.33 4,449.76 472.61 -4.70 4,454.46

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001 WAG 4 - Central Facilities Area WEN), INEEL, Idaho

Well ID# Well Name WeII Alias

Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of
Measurement

Measured
Depth to

Groundwater
(ft bbc) (a)

Groundwater

Elevation
(ft amsl)

Measured

Depth to
Groundwater

(ft bmp)

Existing

Deviation
Correction

(ft)

Adjusted
Groundwater

Level (ft)

Comments

and Deviation Survey Information (b)

564 USGS-115 4,918.84 2.3 9/21/00 463.76 4,455.08 466.06 -2.23 4,457.31 Deviation previously checked by

10/30/00 464.19 4,454.65 466.49 -2.23 4,456.88 use of a photo gyro.

11/22/00 464.18 4,454.66 466.48 -2.23 4,456.89 This well will be checked with latest

12/19/00 464.38 4,454.46 466.68 -2.23 4,456.69 USGS digital gyro during CY2002

1/18/01 464.23 4,454.61 466.53 -2.23 4,456.84

2/28/01 464.18 4,454.66 466.48 -2.23 4,456.89

3/29/01 464.56 4,454.28 466.86 -2.23 4,456.51

4/19/01 465.19 4,453.65 467.49 -2.23 4,455.88

5129/01 464.81 4,454.03 467.11 -2.23 4,456.26

6/28/01 465.26 4,453.58 467.56 -2.23 4,455.81

7/31/01 465.61 4,453.23 467.91 -2.23 4,455.46

8/28/01 466.54 4,452.30 468.84 -2.23 4,454.53

9/25/01 NM NM NM NM NM

10/22/01 466.48 4,452.36 468.78 -2.23 4,454.59

565 USGS-116 4,916.03 2.53 9/21/00 457.73 4,458.30 460.26

10/30/00 458.08 4,457.95 460.61

11/22/00 NM NM NM Time not available

12/19/00 458.16 4,457.87 460.69

1/18/01 458.20 4,457.83 460.73

2/28/01 458.66 4,457.37 461.19

3/29/01 458.51 4,457.52 461.04

4/19/01 459.23 4,456.80 461.76

5/29/01 458.82 4,457.21 461.35

6/28/01 459.28 4,456.75 461.81

7/31/01 459.61 4,456.42 462.14

8/28/01 460.52 4,455.51 463.05

9/25/01 NM NM NM

10/22/01 460.42 4,455.61 462.95

Figure F-5. (continued).



Table of Water Level Measurements

September 2000 to August 2001, WAG 4 - Central Facilities Area.(CFA), INEEL Idaho

Well IDOt Well Name Well Alias
Brass Cap (BC)
Elevation (ft)

Stickup
(ft)

Date of
Measurement

Measured
Depth to

Groundwater
(ft bbc) (a)

Groundwater
Elevation
(ft amsl)

Measured Existing
Depth to Deviation Adjusted

Groundwater Correction Groundwater
(ft bmp) (ft) Level (ft)

Comments

and Deviation Survey Inforrnation (b)

988 USGS-127 USGS-OBS-A-I25 4,956.44 1.57 9/21/00 NM NM NM Well not completed
10/30/00 NM NM NM

11/22/00 NM NM NM Well not completed
12/19/00 NM NM NM Well not completed
1/18/01 NM NM NM Well not completed
2/28/01 507.26 4,449.18 508.83 Stickup needs to be surveyed
3/30/01 50542 4,451.02 506.99

4/19/01 507.33 4,449.11 508.90

5/31/01 507.25 4,449.19 508.82
6/27/01 507.24 4,449.20 508.81
7/30/01 507.55 4,448.89 509.12

8/27/01 986.43 3,970.01 988.00

9/25/01 NM NM NM

10/16/01 508.78 4,447.66 510.35

'fl
l&) Notes: 
© (a) Measured with either steel tapes or electronic water level meters

(b) Additional wells not listed that will be checked for deviation during CY2002 using the latest USGS digital gyro tool include Wells LF2-10, USGS-020, and USGS-128.

NM Not measured
NA Information not available due to equipment error during measurements
bbc Measuring point below brass cap
bmp Below measuring point
amsl Above mean sea level
ft feet

Figure F-5. (continued).
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Appendix G

CFA Landfill Moisture Monitoring
(October 2000 through September 2001)
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G-1. CFA LANDFILL MOISTURE MONITORING
(OCTOBER 2000 THROUGH SEPTEMBER 2001)

The overall objective of infiltration monitoring at the Central Facilities Area (CFA) landfills is to
document the effectiveness of the landfill covers for minimizing infiltration into the landfill wastes
(INEL 1997b). The moisture content of the soil was monitored using time-domain reflectometer and
neutron probe instruments. The data from the new deep or vertical time-domain reflectometer systems
that were installed in the native soil cover at Landfills II and III to a depth of 2.4 m (8 ft) during August
and September 2000 are reported and discussed. Moisture monitoring data from five existing neutron-
probe access tubes (NATs) are also reported and discussed.

The terms "infiltration, recharge, and drainage" are used throughout this appendix and are defined
in the following sentences. Water that moves into the soil is defined as "infiltration." Water that continues
to move downward beyond the evapotranspiration (ET) depth and out of the soil profile is termed
"recharge." Infiltration and recharge are represented by an increase in water storage within a system. In
addition to recharge, evapotranspiration is a large contributor to decreasing storage in near-surface soils,
moving water upward and out of the soil. The term "drainage" refers to water movement out of a unit
thickness of soil or a decrease in soil moisture content, but does not indicate the direction of movement.

G-1.1 Neutron-Probe Moisture Monitoring Data

The target for the neutron probe monitoring at the landfills is the volume of water infiltrating past
the evapotranspiration or rooting depth. Water that passes through the evapotranspiration depth may pick
up contaminants in the landfill waste and carry them to the depth monitored by the NATs. The volumes
for infiltration, drainage, and recharge have been calculated for each landfill NAT location from
October 2000 through September 2001. The raw data for the five neutron probe monitoring locations are
provided in Tables 1 through 5. Calculated infiltration, recharge, and drainage for the five locations are
summarized in Table 6.

Neutron probe logs for each NAT show fluctuations through time in the upper 0.9 m (3 ft) that are
caused by annual precipitation/snow melt cycles (Figures 1 through 5). The three-dimensional plots show
a spike in moisture content in March 2001, but the spike does not penetrate more than 0.9 m (3 ft) except
at LF 2-04 located off the landfills. The timing of the moisture increases in the landfill soil indicates that
snowmelt is the most significant infiltration event at the landfills. The undulating floor in the three-
dimensional charts probably reflects neutron data precision. However, none of the NAT locations showed
a ridge of water penetrating the entire soil column as occurred in 1998. The 1998 occurrence was prior to
the vegetation becoming established on the landfill covers.

G-1.1.1 Infiltration and Recharge Estimates Using Neutron-Probe Access Tube Data

The calculations of moisture content and volumetric water content are described below. Methods
for estimating infiltration and recharge are also described.

The infiltration and recharge for 2001 was estimated by calculating the change in water storage
using the following calibration equations:

MC = 0.000808 x counts, for sand and gravel

MC = 0.00166 x counts + 4.74, for clay
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where:

MC = moisture content.

The mass water content was converted to a volumetric water content by multiplying the mass water
content by the soil bulk density value, determined for samples collected from the boreholes adjacent to
the NATs (Edgerton, Germeshausen, and Grier [EG&G] 1988). The equations to calculate volumetric
water content (Vol) are:

Vol = MC x 1.98, for sand and gravel

Vol = MC x 1.69, for clay.

The calibration curves were assigned to 0.3-m (1-ft) increments of the NATs based on lithology
logs for boreholes drilled next to the tubes located off the landfills (Table 8). For the NATs located on the
landfills, 0.3-m (1-ft) increments with count rates less than 5,500 were assigned to the sand and gravel
calibration curve, and those with count rates greater than 5,500 were assigned to the clay calibration.

Figures 1 through 5 show that the only measurable infiltration event that penetrates beyond the first
foot occurred in the spring of 2001. Consequently, infiltration and recharge were calculated for this spring
event and these calculations also reflect recharge for the entire year. Based on the change in storage using
the calibration calculations and the assumed evapotranspiration (ET) depth, the estimates of recharge for
spring 2001 are less than 0.64 cm (0.25 in.) for all locations except LF 2-04 (Table 9). The recharge at LF
2-04 was calculated to be 0.76 cm (0.30 in.). Infiltration calculations for the five NATs for the spring
2001 ranged from 2.34 to 3.61 cm (0.92 to 1.42 in.). The highest amount of infiltration occurred at LF 2-
04, which is located off Landfill II. The infiltration estimates of 2.34 to 3.61 cm (0.92 to 1.42 in.) are
consistent with the measured precipitation at the CFA National Oceanic and Atmospheric Administration
(NOAA) weather station of 4.6 cm (1.8 in.). The precipitation from November 2000, the time that the
surface soil started to freeze, until the spring thaw, approximately March 8, 2001, was 4.6 cm (1.8 in.)
(Table 7).

G-1.1.2 Water Storage Analysis for Neutron-Probe Data

Changes in storage refer to changes in soil moisture content over a period that represents a full
moisture cycle that is typically a one-year period. Changes in storage at the NAT locations for the period
of October 2000 to September 2001 indicate that the entire soil column over the length of the tubes is
decreasing in moisture content (Table 6). The change in water storage indicates that moisture contents are
decreasing slightly or holding steady within the landfill caps and within the evapotranspiration zones.
Location LF 2-07 showed the largest decrease in water storage of 2.54 cm (1.00 in.) over the entire soil
column and 2.31 cm (0.91 in.) below the evapotranspiration zone. In contrast, LF 2-03 located near
Landfill II showed almost no change in storage over the entire soil column, within the evapotranspiration
zone, and below the evapotranspiration zone (Table 6). The other NATs showed slight negative changes
in storage over the entire soil column, within the evapotranspiration zone, and below the evapotrans-
piration zone.

G-1.1.3 Evaluation of Evapotranspiration Depth

The depth to which evapotranspiration is influential depends on the plants and their rooting depths,
soil types, and the meteorological conditions that are present. The evapotranspiration depth is assumed to
be 0.9 to 1.2 m (3 to 4 ft). For the evapotranspiration depth to be evaluated, enough data are necessary so
that yearly variations in moisture content in the upper part of the soil profile can be assessed. The
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evapotranspiration depths for the NAT locations are based on the amount of drainage occurring at 0.3-m
(1-ft) increments. The drainage from one layer to the next within the evapotranspiration zone should
steadily decrease until the zero flux boundary is reached. The depth at which drainage becomes nearly
constant is assumed to be the evapotranspiration depth. Plots of drainage for the five NATs are shown on
Figure (G-71).

Drainage estimates were made by calculating the change in storage for each 0.3-m (1-ft) layer over
the course of one year and then summing the negative changes in storage. The monthly change in storage
is calculated for a 1-ft layer and for the soil column as follows:

One-foot layer

AVolumetric water content = (Volrnarch VOlfebruaryd * 12 ill.

Soil Column

AVolumetric water content —E A Volumetric water contents for each one-foot layer.

The total drainage varied from 3.16 inches for LF2-03 to 4.32 inches for LF2-07. The drainage
below the ET zone varied from 3.45 cm (1.36 in.) for LF3-03 to 7.39 cm (2.91 in.) for LF2-07 (Table 6).

The plots suggest an ET depth of 3 feet for all locations except LF2-04; however, the monitoring
period year was significantly below the average winter (November—April) precipitation and yearly
precipitation amounts (Table 6).

G-1.2 Time-Domain Reflectometer Data Analysis

Time-domain reflectometer data were collected from two locations at both Landfills II and III, with
the volumetric moisture data collected at 15-cm (6-in.) intervals from the surface to a depth of 2.4 m (8 ft)
(Figure 6-2 in Section 6). The new time-domain reflectometer systems were installed in August and
September 2000. The systems installed were Moisture Point systems from Environmental Sensors, Inc.
The Moisture Point system consists of an MP-917, Moisture Point Type-K probes, Campbell Scientific
CR1OX data logger and COM200 phone modem, solar panel, battery, and probe cables. The MP-917
interrogates the probes and reduces the segment data to a numerical probe data set for export to the
CR1OX data logger.

Data collection at Landfill III commenced on September 26, 2000. Time-domain reflectometer data
collection at Landfill II began on November 9 and December 6, 2000. The data collection at Landfill II
started later than that at Landfill III because of communication problems between the two sites. Plots of
the time-domain reflectometer data from the beginning of data collection to September 30, 2001, are
provided in Figures 7 through 10. The plots show the volumetric moisture content for 15-cm (6-in.)
intervals from the surface to a depth of 2.4 m (8 ft). In general, the time-domain reflectometer data
showed that the most significant increase in moisture content occurred during the spring 2001 snowmelt
event. From September 2000 until February 2001, the time-domain reflectometer probes exhibited wide
variations between measurements that reflected data noise rather than changes in moisture content. In
February 2001, Environmental Sensors, Inc., loaded a new data reduction algorithm into the MP-917 to
reduce data noise, and the MP-917 was insulated to reduce the effects of sub-freezing weather on the
electronics.

The monitoring of water movement or absence of infiltration through the soil cover on the landfills
is the primary concern of the time-domain reflectometer monitoring at Landfills II and III. The low-
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permeability layer of the soil cover is located 15 to 45 cm (6 to 18 in.) below land surface (bls). Moisture
contents that increase and decrease within the low-permeability layer indicate the movement of water into
and out of this compacted layer. Downward water movement through the low-permeability layer can be
determined by examining time-domain reflectometer moisture content data below the low-permeability
layer. Increasing moisture contents below the low-permeability layer indicate water moved vertically
through the low-permeability layer.

G-1.2.1 Infiltration Calculations Based on Time-Domain Reflectometer Data

In general, the time-domain reflectometer data show an increase in moisture content to depths of
less than 0.9 m (3 ft) during the spring snow melt of 2001, which was the most significant infiltration
event of the year (Table 10). However, not all increases are due to infiltration. A portion of the rapid
"apparent" increase in moisture in March 2001 is attributed to soil thawing. The weather data from
October 2000 to April 2001 indicate that the air temperatures were near freezing or colder from
November 5, 2000, until approximately March 7, 2001 (Figure 11). Changes in moisture content to depths
of 0.6 m (2 ft) would reflect both an adjustment due to soil thawing and an influx of water from
snowmelt. When soil water freezes, the dielectric constant of water reduces from approximately 80 to 5.
The time-domain reflectometer probes then indicate a false decrease in water content that is consistent
with the decrease in the dielectric constant of water when it is frozen. When the soil thaws, the probes
reflect the rise in the dielectric constant as ice turns to liquid, and a false increase in water content is
detected. Because the spring thaw occurs more suddenly than soil freezing in the fall, the spring shift is
more pronounced on the moisture content curves. The apparent decrease in soil moisture for the surface to
0.6-m (2-ft) deep time-domain reflectometer probes probably reflects soil moisture freezing (Figures 7
through 10).

Infiltration and drainage calculations for the spring snow melt of 2001 indicate that the time-
domain reflectometer results are greater than the measured precipitation at the CFA NOAA weather
station. The calculated infiltration for the three functioning time-domain reflectometer locations ranges
from 5.41 to 9.80 cm (2.12 to 3.86 in.) (Table 11). However, the measured precipitation at the CFA
NOAA weather station is only 4.6 cm (1.8 in.). Similarly, drainage or losses in storage for the three time-
domain reflectometer arrays ranges from 5.72 to 9.75 cm (2.25 to 3.84 in.) of water. An explanation for
the discrepancy between the measured precipitation at the CFA NOAA weather station and infiltration
could be ponding of water or snowdrifts above the time-domain reflectometer locations. However, neither
ponding nor snowdrifts were observed at the locations during snowmelt. The high time-domain
reflectometer readings could be related to probe calibration or to physical nonconformities in the
subsurface, such as water filling void pockets beside the probe.

In contrast to the spring snowmelt event, several precipitation events in 2000 and 2001 appeared to
affect only the 0- to 15-cm (0- to 6-in.) depth interval. In 2000, two precipitation events in the form of
rain occurred on October 10 and 11 (1.20 cm [0.48 in.]) and October 29 and 30 (1.19 cm [0.47 in.]).
These precipitation events are strongly reflected at the 15-cm (6-in.) depth, but there appears to be little
response below this depth, with the calculated amount of infiltration into the 0- to 15-cm (0- to 6-in.)
depth being similar to the amount of precipitation (Figures 7 through 10). Additionally, two smaller
precipitation events occurred in April 2001 after the snowmelt. These precipitation events show up as
small spikes in the 0- to 15-cm (0- to 6-in.) and 15- to 30-cm (6- to 12-in.) intervals for all four time-
domain reflectometer locations (Figures 7 through 10). A precipitation event of 1.19 cm (0.47 in.) in
September 2001 appears as a small spike in only the 0- to 15-cm (0- to 6-in.) interval at all four time-
domain reflectometer locations, with the calculated amount of infiltration less than half the precipitation.
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G-1.2.2 Water Storage Analyses for the Time-Domain Reflectometer Locations

Infiltration, drainage, and evapotranspiration affect the amount of water in storage in the soil
profile. Water storage analysis in this section reflects the change in moisture content over a period of
approximately one year (October 2000 through September 2001). This one-year period is used to evaluate
the net impacts of infiltration, drainage, and evapotranspiration on the soil profile (i.e., gaining or losing
moisture). The change in storage is represented by the following equation:

AS = I — D — ET

where:

AS = change in storage

infiltration

drainage out of a system

ET = evapotranspiration.

The infiltration, drainage, and evapotranspiration out of soil are nearly impossible to measure
directly. However, the time-domain reflectometer probes do measure moisture content from which change
in storage (AS) can be inferred. If the change in storage is positive over time, there is a net gain of water
in the soil profile. Conversely, if the change is negative, there is a net water loss from the soil profile.

Changes in storage were estimated for the entire 2.4-m (8-ft) depth of each time-domain
reflectometer below land surface (Table 6). The change in storage (AS) was calculated for each interval
by multiplying the change in moisture content, AMC, by the thickness of the soil unit (L) or 15 cm (6 in.)
for each segment, mathematically expressed as follows:

AS = AMC x L

where:

AS = change in storage

AMC = moisture content

soil unit thickness.

The change in storage for the 2.4-m (8-ft) profile was calculated for September 26, 2000, through
September 30, 2001, for the time-domain reflectometers at Landfill III and November 9, 2000, through
September 30, 2001, for those at Landfill II. This encompasses spring infiltration as well as the summer
evapotranspiration.

There was little change in storage over the monitoring period for the 0- to 0.6-m (0- to 2-ft) depth
intervals for the landfill caps at the four time-domain reflectometer locations (Table 12). Changes in
storage at Landfill II were 0.08 and -1.04 cm (0.03 and -0.41 in.). At Landfill III, changes in storage were
0.28 and -0.48 cm (0.11 and -0.19 in.) Three of the four locations showed a gain in storage for the 0- to
2.4-m (0- to 8-ft) depth interval over the monitoring period (Table 12). Changes in storage ranged from
2.21 cm (0.87 in.) for Landfill II (north) to -0.48 cm (-0.19 in.) for Landfill III (west).
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At Landfill III, from depths of 1.2 to 2.4 m (4 to 8 ft) or below the estimated evapotranspiration
depth of 0.9 to 1.2 m (3 to 4 ft), there was essentially no change in storage. However, at Landfill II, both
probe locations showed an approximate 1.3-cm (0.5-in.) increase in soil moisture storage. Only one 15-
cm (6-in.) interval at each probe location showed a significant increase in moisture content (an increase
greater than 2.5% moisture content) below 1.2 m (4 ft). The gains in water storage at the Landfill II probe
locations for 2001 suggest that water moved through the low-permeability layer and into the soil below.
However, most of the increase below the ET depth (1.2 m or 4 ft) is from segments that do not show a
significant increase in moisture content. The changes in moisture content for the other 15-cm (6-in.)
intervals could reflect measurement uncertainty or probe measurement error, but summing these changes
added up to nearly 1.3 cm (0.5 in.). Because only one interval showed a significant increase in moisture
content, this suggests that any recharge was slight, less than 0.64 cm (0.25 in.), and that
evapotranspiration consumed most to all of the infiltrated water for the spring 2001 snowmelt.
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G-1.3 Comparison of Time-Domain Reflectometer and
Neutron-Probe Data

The neutron-probe data for LF 3-05 and LF 2-07 and the time-domain reflectometer data from
Landfills II and III were compared, because the NAT locations and time-domain reflectometers are in the
same proximity (refer to Figure 6-2 in Section 6). The neutron probe and time-domain reflectometer data
were compared with regard to recharge estimates, depth of wetting front penetration, and infiltration
estimates.

The time-domain reflectometer and the neutron probe monitoring on the landfills both indicate that
recharge was less than 0.64 cm (0.25 in.) on the landfills, and that the wetting front in the spring of 2001
penetrated only about 0.9 m (3 ft). Off Landfill II, NAT LF 2-04 showed a wetting front penetration to at
least 1.8 m (6 ft), but no time-domain reflectometers were located off the landfills for comparison.

The primary difference between the time-domain reflectometer and neutron probe measurements
was that the calculated amount of infiltration using the time-domain reflectometers was considerably
higher than determined from the neutron probe measurements and also much greater than the measured
precipitation at the CFA NOAA weather station. Part of the overestimation by the time-domain
reflectometers could be that the rapid increase in water content in mid-March 2001 is due to both the soil
thaw and infiltration. The calibration of the time-domain reflectometers needs to be evaluated.
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Table G-1. Neutron-probe measurements and change in moisture content for LF 2-03 from 10/26/00 to 9/17/01.

Depth 10/26/2000a 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001

Change in
Storage

10/00-9/01

Sum of
Drainage (-)
10/00-9/01

0 1,818 2,745 0.09 3,082 0.03 3,882 0.08 4,502 0.06 3,721 -0.07 3,003 -0.07 2,789 -0.02 2,094 -0.07 1,674 -0.04 1,367 -0.03 1,220 -0.01 1,725 0.05 -0.01 -0.32

0.92 3,279 3,362 0.02 3,314 -0.01 3,273 -0.01 3,448 0.03 6,526 0.59 6,221 -0.06 5,913 -0.06 4,968 -0.18 3,941 -0.20 3,446 -0.10 3,307 -0.03 3,324 0.00 0.01 -0.63

1.92 2,974 3,055 0.02 2,956 -0.02 3,085 0.02 3,098 0.00 3,722 0.12 4,500 0.15 4,504 0.00 4,213 -0.06 3,727 -0.09 3,271 -0.09 3,082 -0.04 3,119 0.01 0.03 -0.29

2.92 3,265 3,228 -0.01 3,159 -0.01 3,317 0.03 3,233 -0.02 3,182 -0.01 3,250 0.01 3,339 0.02 3,316 0.00 3,384 0.01 3,083 -0.06 3,102 0.00 2,975 -0.02 -0.06 -0.12

3.92 3,214 3,150 -0.01 3,178 0.01 3,204 0.00 3,239 0.01 3,198 -0.01 3,223 0.00 3,211 0.00 3,196 0.00 3,294 0.02 3,244 -0.01 3,124 -0.02 3,216 0.02 0.00 -0.05

4.92 3,389 3,377 0.00 3,176 -0.04 3,355 0.03 3,266 -0.02 3,343 0.01 3,320 0.00 3,308 0.00 3,376 0.01 3,232 -0.03 3,168 -0.01 3,378 0.04 3,207 -0.03 -0.03 -0.12

5.92 3,515 3,587 0.01 3,601 0.00 3,421 -0.03 3,570 0.03 3,585 0.00 3,466 -0.02 3,456 0.00 3,581 0.02 3,411 -0.03 3,389 0.00 3,476 0.02 3,473 0.00 -0.01 -0.09

6.92 4,101 4,165 0.02 4,231 0.02 4,111 -0.03 4,031 -0.02 4,069 0.01 3,919 -0.04 4,004 0.02 4,116 0.03 4,178 0.02 3,941 -0.06 3,934 0.00 4,069 0.04 -0.01 -0.16

7.92 3,614 3,838 0.04 3,656 -0.03 3,807 0.03 3,748 -0.01 3,761 0.00 3,767 0.00 3,708 -0.01 3,779 0.01 3,726 -0.01 3,702 0.00 3,585 -0.02 3,588 0.00 0.00 -0.09

8.92 3,588 3,636 0.01 3,537 -0.02 3,498 -0.01 3,418 -0.02 3,400 0.00 3,461 0.01 3,540 0.02 3,550 0.00 3,592 0.01 3,555 -0.01 3,524 -0.01 3,602 0.01 0.00 -0.06

9.92 4,513 4,408 -0.02 4,362 -0.01 4,366 0.00 4,324 -0.01 4,216 -0.02 4,488 0.05 4,264 -0.04 4,327 0.01 4,376 0.01 4,408 0.01 4,389 0.00 4,463 0.01 -0.01 -0.10

10.92 4,228 4,180 -0.01 4,233 0.01 4,269 0.01 4,178 -0.02 4,270 0.02 4,181 -0.02 4,089 -0.02 4,287 0.04 4,233 -0.01 4,189 -0.01 4,018 -0.03 4,178 0.03 -0.01 -0.11

11.92 3,584 3,682 0.02 3,641 -0.01 3,697 0.01 3,610 -0.02 3,602 0.00 3,653 0.01 3,631 0.00 3,751 0.02 3,740 0.00 3,642 -0.02 3,687 0.01 3,697 0.00 0.02 -0.05

12.92 3,860 3,989 0.02 3,775 -0.04 3,842 0.01 3,855 0.00 3,801 -0.01 3,917 0.02 3,823 -0.02 4,003 0.03 3,777 -0.04 3,899 0.02 3,921 0.00 3,862 -0.01 0.00 -0.08

13.92 4,077 4,138 0.01 4,178 0.01 4,002 -0.03 4,164 0.03 4,272 0.02 4,201 -0.01 4,081 -0.02 4,105 0.00 4,081 0.00 3,980 -0.02 4,142 0.03 4,079 -0.01 0.00 -0.10

14.92 4,131 4,135 0.00 4,116 0.00 4,133 0.00 4,092 -0.01 4,026 -0.01 4,070 0.01 4,077 0.00 4,192 0.02 4,089 -0.02 4,094 0.00 4,140 0.01 4,151 0.00 0.00 -0.04

15.92 3,696 3,703 0.00 3,670 -0.01 3,608 -0.01 3,751 0.03 3,765 0.00 3,708 -0.01 3,674 -0.01 3,717 0.01 3,803 0.02 3,637 -0.03 3,766 0.02 3,730 -0.01 0.01 -0.07

16.92 4,485 4,774 0.06 4,733 -0.01 4,509 -0.04 4,714 0.04 4,549 -0.03 4,535 0.00 4,611 0.01 4,645 0.01 4,487 -0.03 4,590 0.02 4,634 0.01 4,753 0.02 0.05 -0.04

17.92 5,879 5,752 -0.02 5,652 -0.02 5,674 0.00 5,823 0.03 5,798 0.00 5,878 0.02 5,743 -0.03 5,843 0.02 5,762 -0.02 5,802 0.01 5,642 -0.03 5,911 0.05 0.01 -0.12

18.92 4,245 4,310 0.01 4,220 -0.02 4,188 -0.01 4,264 0.01 4,320 0.01 4,308 0.00 4,377 0.01 4,274 -0.02 4,229 -0.01 4,205 0.00 4,435 0.04 4,409 0.00 0.03 -0.06

19.92 7,547 7,432 -0.04 7,588 0.05 7,651 0.02 7,674 0.01 7,623 -0.02 7,575 -0.02 7,516 -0.02 7,636 0.04 7,697 0.02 7,616 -0.03 7,585 -0.01 7,400 -0.06 -0.05 -0.19

20.92 9,075 8,972 -0.03 8,953 -0.01 8,820 -0.04 8,996 0.06 9,018 0.01 8,957 -0.02 8,920 -0.01 8,987 0.02 9,016 0.01 9,045 0.01 8,908 -0.05 9,099 0.06 0.01 -0.16

21.92 9,724 9,914 0.06 9,788 -0.04 9,785 0.00 9,739 -0.02 9,815 0.03 9,865 0.02 9,945 0.03 9,751 -0.07 0.01 -0.12

Total change in storage: -0.01

Total change in storage below ET depth: 0.02

Total drainage: -3.16

Total drainage below ET depth: -1.76

Note: ET depth was set at 3.92 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.

a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.



Table G-2. Neutron-probe measurements and change in moisture content for LF 2-04 from 10/26/01 to 9/17/01.

Depth 10/26/2000a 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001

Change in
Storage

10/00-9/01

Sum of
Drainage (-)
10/00-9/01

0.14 2,997 4,058 0.10 4,297 0.02 4,575 0.03 5,254 0.07 5,587 0.03 4,980 -0.06 4,763 -0.02 2,829 -0.19 2,520 -0.03 2,380 -0.01 2,180 -0.02 2,799 0.06 -0.02 -0.33

1.14 2,974 2,803 -0.03 2,838 0.01 2,905 0.01 2,863 -0.01 4,785 0.37 4,328 -0.09 4,253 -0.01 3,534 -0.14 3,174 -0.07 2,957 -0.04 2,482 -0.09 2,804 0.06 -0.03 -0.48

2.14 3,079 3,041 -0.01 3,019 0.00 3,112 0.02 3,060 -0.01 4,650 0.31 4,238 -0.08 4,090 -0.03 3,849 -0.05 3,690 -0.03 3,342 -0.07 3,150 -0.04 2,933 -0.04 -0.03 -0.35

3.14 3,312 3,277 -0.01 3,229 -0.01 3,280 0.01 3,231 -0.01 4,503 0.24 4,281 -0.04 4,085 -0.04 3,910 -0.03 3,796 -0.02 3,425 -0.07 3,064 -0.07 3,091 0.01 -0.04 -0.30

4.14 3,597 3,451 -0.03 3,347 -0.02 3,388 0.01 3,419 0.01 4,803 0.27 4,285 -0.10 3,966 -0.06 3,916 -0.01 3,724 -0.04 3,597 -0.02 3,466 -0.03 3,361 -0.02 -0.05 -0.32

5.14 4,066 3,858 -0.04 4,014 0.03 3,854 -0.03 3,798 -0.01 4,780 0.19 4,591 -0.04 4,428 -0.03 4,392 -0.01 4,397 0.00 4,098 -0.06 4,125 0.01 3,892 -0.04 -0.03 -0.26

6.14 3,622 3,661 0.01 3,485 -0.03 3,525 0.01 3,494 -0.01 3,578 0.02 4,313 0.14 4,163 -0.03 4,147 0.00 3,975 -0.03 3,744 -0.04 3,723 0.00 3,460 -0.05 -0.03 -0.20

7.14 3,784 3,697 -0.02 3,739 0.01 3,742 0.00 3,667 -0.01 3,699 0.01 3,817 0.02 3,906 0.02 4,007 0.02 3,991 0.00 3,943 -0.01 3,830 -0.02 3,714 -0.02 -0.01 -0.09

8.14 3,850 3,850 0.00 4,017 0.03 3,943 -0.01 3,918 0.00 3,967 0.01 3,902 -0.01 3,801 -0.02 4,001 0.04 3,952 -0.01 3,915 -0.01 3,960 0.01 3,961 0.00 0.02 -0.07

9.14 4,459 4,524 0.01 4,427 -0.02 4,318 -0.02 4,371 0.01 4,349 0.00 4,383 0.01 4,476 0.02 4,349 -0.02 4,453 0.02 4,531 0.01 4,529 0.00 4,446 -0.02 0.00 -0.07

10.14 4,624 4,531 -0.02 4,414 -0.02 4,481 0.01 4,402 -0.02 4,552 0.03 4,553 0.00 4,556 0.00 4,621 0.01 4,542 -0.02 4,508 -0.01 4,762 0.05 4,649 -0.02 0.00 -0.10

11.14 3,737 3,699 -0.01 3,863 0.03 3,788 -0.01 3,958 0.03 3,783 -0.03 3,787 0.00 3,736 -0.01 3,769 0.01 3,792 0.00 3,826 0.01 3,837 0.00 3,807 -0.01 0.01 -0.06

12.14 4,160 4,168 0.00 4,085 -0.02 4,106 0.00 4,128 0.00 4,068 -0.01 3,977 -0.02 4,133 0.03 4,021 -0.02 4,079 0.01 4,009 -0.01 4,154 0.03 4,068 -0.02 -0.02 -0.09

13.14 3,944 3,985 0.01 3,889 -0.02 3,962 0.01 3,853 -0.02 3,970 0.02 3,862 -0.02 3,958 0.02 3,936 0.00 3,808 -0.02 3,926 0.02 3,940 0.00 3,947 0.00 0.00 -0.08

14.14 4,122 4,114 0.00 4,167 0.01 4,233 0.01 4,125 -0.02 4,171 0.01 4,055 -0.02 4,060 0.00 4,142 0.02 4,153 0.00 4,170 0.00 4,156 0.00 4,153 0.00 0.01 -0.03

15.14 3,700 3,820 0.02 3,831 0.00 3,715 -0.02 3,865 0.03 3,679 -0.04 3,718 0.01 3,791 0.01 3,645 -0.03 3,756 0.02 3,825 0.01 3,766 -0.01 3,794 0.01 0.02 -0.10

16.14 4,106 4,137 0.01 4,078 -0.01 4,070 0.00 4,197 0.02 4,041 -0.03 3,915 -0.02 4,197 0.05 4,116 -0.02 4,113 0.00 4,053 -0.01 4,133 0.02 4,165 0.01 0.01 -0.09

17.14 3,474 3,512 0.01 3,465 -0.01 3,386 -0.02 3,439 0.01 3,436 0.00 3,376 -0.01 3,445 0.01 3,503 0.01 3,418 -0.02 3,392 0.00 3,505 0.02 3,476 -0.01 0.00 -0.06

18.14 3,524 3,590 0.01 3,568 0.00 3,480 -0.02 3,551 0.01 3,622 0.01 3,538 -0.02 3,530 0.00 3,536 0.00 3,491 -0.01 3,603 0.02 3,768 0.03 3,660 -0.02 0.03 -0.07

19.14 4,164 4,096 -0.01 4,155 0.01 4,188 0.01 4,280 0.02 4,033 -0.05 4,144 0.02 4,113 -0.01 4,280 0.03 4,195 -0.02 4,217 0.00 4,121 -0.02 4,148 0.01 0.00 -0.09

20.14 6,188 6,144 -0.01 6,156 0.00 5,932 -0.08 6,076 0.05 6,119 0.01 5,981 -0.05 6,119 0.05 5,987 -0.04 5,971 -0.01 6,093 0.04 6,007 -0.03 5,852 -0.05 -0.11 -0.22

21.14 8,819 8,758 -0.02 8,675 -0.03 8,726 0.02 8,664 -0.02 8,697 0.01 8,580 -0.04 8,832 0.08 8,837 0.00 8,735 -0.03 8,755 0.01 8,731 -0.01 8,777 0.02 -0.01 -0.15

Total change in storage: -0.29

Total change in storage below ET depth: -0.13

Total drainage: -3.62

Total drainage below ET depth: -1.83

Note: ET depth was set at 4.14 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.

a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.



Table G-3. Neutron-probe measurements and change in moisture content for LF 2-07 from 10/26/01 to 9/17/01.

Depth 10/26/2000a 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/17/2001

Change in
Storage

10/00-9/01

Sum of
Drainage (-)
10/00-9/01

87 86 91 190 903 89 96 91 79 63 79 89 79

0 1497 2,425 2,832 3,767 4,526 5,151 3,465 3,237 2,257 1,666 1,327 914 1,407

0.84 4476 4,489 0.00 4,459 -0.01 4,469 0.00 4,390 -0.03 7,056 0.90 7,801 0.25 7,423 -0.13 6,806 -0.21 6,128 -0.23 4,901 -0.41 4,466 -0.15 4,483 0.01 0.00 -1.15

1.84 3601 3,954 0.07 3,915 -0.01 3,999 0.02 3,851 -0.03 3,825 0.00 3,944 0.02 4,157 0.04 4,136 0.00 4,012 -0.02 3,774 -0.05 3,698 -0.01 3,637 -0.01 0.01 -0.14

2.84 4641 4,657 0.00 4,590 -0.01 4,831 0.05 4,689 -0.03 4,688 0.00 4,829 0.03 4,720 -0.02 4,795 0.01 4,744 -0.01 4,859 0.02 4,719 -0.03 4,613 -0.02 -0.01 -0.12

3.84 6085 6,017 -0.02 5,975 -0.01 5,929 -0.02 5,800 -0.04 5,869 0.02 5,831 -0.01 5,875 0.01 5,861 0.00 5,833 -0.01 5,913 0.03 5,964 0.02 5,822 -0.05 -0.09 -0.17

4.84 5456 5,360 -0.03 5,244 -0.04 5,014 -0.08 5,114 0.03 5,100 0.00 5,094 0.00 5,064 -0.01 5,310 0.08 5,025 -0.10 5,131 0.04 5,137 0.00 5,214 0.03 -0.08 -0.26

5.84 5011 4,997 0.00 4,975 -0.01 4,916 -0.02 4,945 0.01 5,083 0.05 5,038 -0.02 4,810 -0.08 4,911 0.03 4,799 -0.04 4,985 0.06 4,891 -0.03 4,934 0.01 -0.03 -0.18

6.84 6277 6,286 0.00 6,251 -0.01 6,170 -0.03 6,094 -0.03 6,105 0.00 6,134 0.01 6,246 0.04 6,206 -0.01 6,266 0.02 6,127 -0.05 6,181 0.02 6,106 -0.03 -0.06 -0.14

7.84 6860 6,932 0.02 6,786 -0.05 6,764 -0.01 6,666 -0.03 6,532 -0.05 6,486 -0.02 6,676 0.06 6,684 0.00 6,846 0.05 6,613 -0.08 6,728 0.04 6,857 0.04 0.00 -0.23

8.84 6704 6,802 0.02 6,630 -0.03 6,871 0.05 6,567 -0.06 6,641 0.01 6,576 -0.01 6,658 0.02 6,682 0.00 6,699 0.00 6,681 0.00 6,657 0.00 6,690 0.01 0.00 -0.10

9.84 5489 5,532 0.01 5,438 -0.03 5,588 0.05 5,442 -0.05 5,541 0.03 5,506 -0.01 5,431 -0.03 5,416 -0.01 5,378 -0.01 5,436 0.02 5,421 -0.01 5,358 -0.02 -0.04 -0.16

10.84 7534 7,301 -0.08 7,329 0.01 7,366 0.01 7,496 0.04 7,276 -0.07 7,356 0.03 7,348 0.00 7,370 0.01 7,352 -0.01 7,264 -0.03 7,161 -0.03 7,167 0.00 -0.12 -0.22

11.84 5358 5,210 -0.03 5,188 0.00 5,058 -0.02 5,221 0.03 5,310 0.02 5,287 0.00 5,208 -0.02 5,199 0.00 5,175 0.00 5,339 0.03 5,213 -0.02 5,198 0.00 -0.03 -0.11

12.84 5543 5,521 0.00 5,551 0.01 5,581 0.01 5,508 -0.01 5,504 0.00 5,615 0.02 5,542 -0.01 5,479 -0.01 5,556 0.01 5,508 -0.01 5,521 0.00 5,572 0.01 0.01 -0.05

13.84 6325 6,320 0.00 6,200 -0.04 6,057 -0.05 6,203 0.05 6,252 0.02 6,147 -0.04 6,130 -0.01 6,159 0.01 6,171 0.00 6,053 -0.04 6,035 -0.01 6,081 0.02 -0.08 -0.17

14.84 7706 7,608 -0.03 7,450 -0.05 7,510 0.02 7,578 0.02 7,593 0.01 7,505 -0.03 7,454 -0.02 7,592 0.05 7,298 -0.10 7,519 0.07 7,485 -0.01 7,358 -0.04 -0.12 -0.29

15.84 8760 8,714 -0.02 8,490 -0.08 8,448 -0.01 8,560 0.04 8,498 -0.02 8,605 0.04 8,509 -0.03 8,413 -0.03 8,436 0.01 8,438 0.00 8,340 -0.03 11,519 -0.14 -0.22

16.84 14741 14,951 0.07 14,692 -0.09 14,824 0.04 14,822 0.00 14,751 -0.02 14,556 -0.07 14,560 0.00 14,638 0.03 14,535 -0.03 14,605 0.02 14,858 0.09 8,504 0.04 -0.21

17.84 7539 7,614 0.03 7,506 -0.04 7,445 -0.02 7,460 0.01 7,470 0.00 7,466 0.00 7,548 0.03 7,414 -0.05 7,460 0.02 7,417 -0.01 7,399 -0.01 7,941 -0.05 -0.12

18.84 8,109 8,168 0.02 7,996 -0.06 7,443 -0.19 7,311 -0.04 7,571 0.09 7,484 -0.03 7,389 -0.03 7,470 0.03 7,509 0.01 -0.20 -0.26

Total change in storage: -1.00

Total change in storage below ET depth: -0.91

Total drainage: -4.32

Total drainage below ET depth: -2.91

Change in storage within the cap (2 feet) 0.01

Note: ET depth was set at 3.84 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.

a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.



Table G-4. Neutron-probe measurements and change in moisture content for LF 3-03 from 10/26/00 to 9/17/01.

Depth 10/26/2000a 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001 9/18/2001

Change in
Storage

10/00-9/01

Sum of
Drainage (-)
10/00-9/01

68 66 62 108 360 75 64 58 52 53 55 50 74

-0.3 479 954 2,021 2,771 3,791 1,965 1,420 1,182 678 449 340 320 454

0.7 3,588 3,790 0.07 3,689 -0.03 3,813 0.04 3,848 0.01 7,638 1.28 7,136 -0.17 6,860 -0.09 5,394 -0.49 4,240 -0.39 3,883 -0.12 3,718 -0.06 3,616 -0.03 0.01 -1.39

1.7 4,698 4,636 -0.01 4,752 0.02 4,545 0.04 4,719 0.03 4,681 -0.01 5,672 0.19 5,745 0.01 5,523 -0.04 5,320 -0.04 4,929 -0.08 4,844 -0.02 4,655 -0.04 -0.01 -0.27

2.7 4,227 4,181 -0.02 4,067 -0.04 4,079 0.00 4,092 0.00 4,278 0.06 4,159 -0.04 4,235 0.03 4,328 0.03 4,362 0.01 4,359 0.00 4,251 -0.04 4,092 -0.05 -0.05 -0.18

3.7 3,000 2,891 -0.02 3,013 0.02 3,085 0.01 3,020 -0.01 3,023 0.00 3,038 0.00 3,083 0.01 3,085 0.00 3,035 -0.01 3,078 0.01 3,090 0.00 2,965 -0.02 -0.01 -0.06

4.7 2,913 2,837 -0.01 2,842 0.00 2,879 0.01 2,942 0.01 2,922 0.00 2,872 -0.01 2,952 0.02 2,973 0.00 2,910 -0.01 2,903 0.00 2,832 -0.01 2,897 0.01 0.00 -0.05

5.7 2,972 2,882 -0.02 3,003 0.02 2,922 0.02 2,932 0.00 2,837 -0.02 3,050 0.04 2,939 -0.02 2,992 0.01 2,889 -0.02 2,864 0.00 2,844 0.00 2,921 0.01 -0.01 -0.10

6.7 2,940 3,030 0.02 3,046 0.00 3,083 0.01 3,089 0.00 2,996 -0.02 3,007 0.00 3,123 0.02 3,013 -0.02 2,835 -0.03 2,928 0.02 2,910 0.00 2,990 0.02 0.01 -0.07

7.7 3,533 3,702 0.03 3,628 -0.01 3,614 0.00 3,564 -0.01 3,631 0.01 3,623 0.00 3,679 0.01 3,614 -0.01 3,395 -0.04 3,317 -0.01 3,386 0.01 3,345 -0.01 -0.04 -0.11

8.7 4,067 4,050 0.00 3,942 -0.02 3,940 0.00 3,859 -0.02 3,989 0.02 3,861 -0.02 3,915 0.01 3,919 0.00 3,788 -0.03 3,732 -0.01 3,783 0.01 3,789 0.00 -0.05 -0.10

9.7 3,915 3,943 0.01 3,843 -0.02 3,800 0.01 3,898 0.02 3,874 0.00 3,854 0.00 3,889 0.01 3,812 -0.01 3,860 0.01 3,802 -0.01 3,751 -0.01 3,775 0.00 -0.03 -0.07

10.7 3,532 3,434 -0.02 3,353 -0.02 3,528 0.03 3,560 0.01 3,539 0.00 3,447 -0.02 3,491 0.01 3,507 0.00 3,481 0.00 3,484 0.00 3,448 -0.01 3,572 0.02 0.01 -0.06

11.7 4,059 4,194 0.03 4,046 -0.03 4,069 0.00 4,118 0.01 3,941 -0.03 4,045 0.02 4,015 -0.01 4,071 0.01 3,985 -0.02 4,021 0.01 3,975 -0.01 3,973 0.00 -0.02 -0.07

12.7 3,977 3,976 0.00 3,948 -0.01 4,007 0.01 4,115 0.02 3,974 -0.03 3,909 -0.01 3,986 0.01 4,010 0.00 4,022 0.00 3,937 -0.02 4,008 0.01 4,072 0.01 0.02 -0.05

13.7 4,211 4,297 0.02 4,189 -0.02 4,104 0.02 4,217 0.02 4,138 -0.02 4,140 0.00 4,252 0.02 4,149 -0.02 4,236 0.02 4,132 -0.02 4,287 0.03 4,119 -0.03 -0.02 -0.12

14.7 3,697 3,651 -0.01 3,698 0.01 3,675 0.00 3,715 0.01 3,638 -0.01 3,782 0.03 3,689 -0.02 3,811 0.02 3,619 -0.04 3,644 0.00 3,700 0.01 3,730 0.01 0.01 -0.08

15.7 3,885 3,957 0.01 4,013 0.01 4,105 0.02 4,018 -0.02 4,076 0.01 4,032 -0.01 3,904 -0.02 3,985 0.02 4,093 0.02 4,048 -0.01 3,944 -0.02 3,838 -0.02 -0.01 -0.10

16.7 3,911 3,692 -0.04 3,802 0.02 3,836 0.01 3,764 -0.01 3,833 0.01 3,800 -0.01 3,822 0.00 3,774 -0.01 3,882 0.02 3,770 -0.02 3,772 0.00 3,702 -0.01 -0.04 -0.10

17.7 3,714 3,810 0.02 3,696 -0.02 3,788 0.02 3,692 -0.02 3,726 0.01 3,672 -0.01 3,894 0.04 3,776 -0.02 3,804 0.01 3,738 -0.01 3,608 -0.02 3,841 0.04 0.02 -0.11

18.7 4,053 4,049 0.00 3,900 -0.03 3,972 0.01 4,001 0.01 3,986 0.00 4,001 0.00 4,035 0.01 4,061 0.00 3,946 -0.02 4,044 0.02 3,833 -0.04 3,964 0.03 -0.02 -0.09

19.7 4,244 4,234 0.00 4,317 0.02 4,228 0.02 4,195 -0.01 4,249 0.01 4,175 -0.01 4,252 0.01 4,157 -0.02 4,195 0.01 4,202 0.00 4,146 -0.01 4,089 -0.01 -0.03 -0.08

Total change in storage: -0.24

Total change in storage below ET depth: -0.19

Total drainage: -3.25

Total drainage below ET depth: -1.36

Change in storage within the cap (2 feet) 0.00

Note: ET depth was set at 3.84 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.

a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.



Table G-5. Neutron-probe measurements and change in moisture content for LF 3-05 from 10/26/00 to 9/17/01.

Depth 10/26/2000a 11/29/2000 12/21/2000 2/15/2001 2/28/2001 3/15/2001 3/28/2001 4/18/2001 5/17/2001 6/12/2001 7/19/2001 8/21/2001

Change in Sum of
Storage Drainage (-)

9/17/2001 10/00-9/01 10/00-9/01

111 130 127 435 1,379 142 132 110 91 85 79 113 94

0.1 3,165 3,803 0.07 3,845 0.00 4,298 0.05 4,623 0.03 7,790 0.38 6,734 -0.14 6,443 -0.04 4,631 -0.23 3,864 -0.10 3,026 -0.11 2,694 -0.05 3,021 0.03 -0.09 -0.67

1.1 3,855 3,918 0.02 3,843 -0.03 3,703 -0.05 3,728 0.01 5,765 0.69 6,175 0.14 6,032 -0.05 5,554 -0.16 4,709 -0.28 4,140 -0.19 3,962 -0.06 3,945 -0.01 0.03 -0.82

2.1 3,572 3,631 0.01 3,703 0.01 3,661 -0.01 3,781 0.02 3,716 -0.01 3,723 0.00 3,732 0.00 3,704 -0.01 3,630 -0.01 3,614 0.00 3,573 -0.01 3,539 -0.01 -0.01 -0.05

3.1 3,910 4,076 0.03 3,999 -0.01 4,083 0.02 4,159 0.01 4,165 0.00 4,179 0.00 4,232 0.01 4,201 -0.01 4,068 -0.03 3,972 -0.02 3,791 -0.03 3,994 0.04 0.02 -0.10

4.1 5,922 5,875 -0.02 5,810 -0.02 5,767 -0.01 5,811 0.01 5,806 0.00 5,919 0.04 5,812 -0.04 5,847 0.01 5,823 -0.01 5,810 0.00 5,663 -0.05 5,567 -0.03 -0.12 -0.18

5.1 3,934 4,123 0.04 3,955 -0.03 4,027 0.01 3,970 -0.01 3,965 0.00 4,028 0.01 3,995 -0.01 4,002 0.00 3,883 -0.02 3,920 0.01 4,025 0.02 3,844 -0.03 -0.02 -0.11

6.1 2,767 2,736 -0.01 2,715 0.00 2,687 -0.01 2,686 0.00 2,797 0.02 2,732 -0.01 2,738 0.00 2,802 0.01 2,694 -0.02 2,617 -0.01 2,732 0.02 2,756 0.00 0.00 -0.06

7.1 2,915 2,990 0.01 2,946 -0.01 2,872 -0.01 2,915 0.01 2,855 -0.01 2,928 0.01 2,747 -0.03 2,874 0.02 2,862 0.00 2,926 0.01 2,932 0.00 2,879 -0.01 -0.01 -0.08

8.1 2,986 3,022 0.01 2,986 -0.01 3,032 0.01 2,955 -0.01 2,885 -0.01 2,934 0.01 2,868 -0.01 2,875 0.00 2,922 0.01 3,032 0.02 2,967 -0.01 3,005 0.01 0.00 -0.06

9.1 3,125 3,164 0.01 3,181 0.00 3,127 -0.01 3,209 0.02 3,069 -0.03 3,201 0.03 3,110 -0.02 3,042 -0.01 3,032 0.00 3,154 0.02 3,169 0.00 3,180 0.00 0.01 -0.06

10.1 3,326 3,292 -0.01 3,255 -0.01 3,409 0.03 3,298 -0.02 3,272 0.00 3,302 0.01 3,252 -0.01 3,344 0.02 3,186 -0.03 3,255 0.01 3,261 0.00 3,205 -0.01 -0.02 -0.09

11.1 3,947 3,992 0.01 3,939 -0.01 3,883 -0.01 3,963 0.02 4,055 0.02 3,826 -0.04 3,957 0.03 3,995 0.01 3,976 0.00 4,080 0.02 3,938 -0.03 3,942 0.00 0.00 -0.10

12.1 4,193 4,212 0.00 4,338 0.02 4,220 -0.02 4,268 0.01 4,105 -0.03 4,362 0.05 4,297 -0.01 4,317 0.00 4,311 0.00 4,302 0.00 4,351 0.01 4,160 -0.04 -0.01 -0.10

13.1 3,531 3,582 0.01 3,535 -0.01 3,518 0.00 3,574 0.01 3,494 -0.02 3,499 0.00 3,593 0.02 3,457 -0.03 3,659 0.04 3,444 -0.04 3,629 0.04 3,612 0.00 0.02 -0.10

14.1 4,164 3,946 -0.04 4,086 0.03 4,083 0.00 4,016 -0.01 4,036 0.00 4,026 0.00 4,023 0.00 4,092 0.01 4,140 0.01 4,031 -0.02 4,047 0.00 4,094 0.01 -0.01 -0.07

15.1 4,463 4,309 -0.03 4,317 0.00 4,200 -0.02 4,108 -0.02 4,361 0.05 4,267 -0.02 4,295 0.01 4,276 0.00 4,352 0.01 4,247 -0.02 4,368 0.02 4,364 0.00 -0.02 -0.11

16.1 4,044 3,934 -0.02 4,076 0.03 3,998 -0.01 4,030 0.01 4,040 0.00 4,005 -0.01 3,931 -0.01 4,047 0.02 3,936 -0.02 3,925 0.00 3,923 0.00 3,940 0.00 -0.02 -0.08

17.1 3,976 4,006 0.01 3,967 -0.01 4,131 0.03 3,995 -0.03 3,913 -0.02 3,901 0.00 3,953 0.01 3,946 0.00 3,953 0.00 4,004 0.01 3,935 -0.01 3,823 -0.02 -0.03 -0.08

18.1 4,823 4,934 0.02 4,815 -0.02 4,925 0.02 4,921 0.00 4,897 0.00 4,862 -0.01 4,886 0.00 4,904 0.00 4,968 0.01 4,968 0.00 4,888 -0.02 4,811 -0.01 0.00 -0.06

19.1 5,633 5,638 0.00 5,718 0.02 5,505 -0.04 5,922 0.08 5,768 -0.03 5,751 0.00 5,730 0.00 5,750 0.00 5,786 0.01 5,741 -0.01 5,659 -0.02 5,654 0.00 0.00 -0.08

20.1 3,678 4,852 3,806 3,760 -0.01 3,860 0.02 3,674 -0.04 3,854 0.03 3,729 -0.02 3,745 0.00 3,826 0.02 3,720 -0.02 3,826 0.02 3,648 -0.03 -0.03 -0.12

21.1 10,052 10,620 9,976 9,959 -0.01 9,957 0.00 9,932 -0.01 10,013 0.03 9,892 -0.04 10,073 0.06 9,957 -0.04 10,060 0.03 10,068 0.00 9,937 -0.04 -0.01 -0.14

22.1 10,494 9,616 10,629 10,583 -0.02 8,484 10,491 -0.03 10,495 0.00 10,560 0.02 10,553 0.00 10,516 -0.01 10,760 0.08 10,276 -0.16 10,400 0.04 -0.08 -0.22

23.1 8,216 8,471 8,384 -0.03 8,485 0.03 8,524 0.01 8,349 -0.06 8,202 -0.05 8,371 0.06 8,440 0.02 8,326 -0.04 8,323 0.00 8,385 0.02 -0.03 -0.18

23.8 8,571 8,461 -0.04 8,731 0.09 8,701 -0.01 8,883 0.06 8,891 0.00 8,878 0.00 0.10 -0.05

Total change in storage: -0.32

Total change in storage below ET depth: -0.15

Total drainage: -3.75

Total drainage below ET depth: -1.92

Change in storage within the cap (2 feet) -0.07

Note: ET depth was set at 4.1 feet to be consistent with previous data analysis. The ET depth will be evaluated after four years of data are available.

a. Under the date, there are two columns. The first column is the neutron probe counts. The second column shows the change in moisture content from the previous month.



Table G-6. Summary of landfill cover NAT and time-domain reflectometer monitoring results.

Neutron Probe Location Time-Domain Reflectometer

LF2-03 LF2-04 LF2-07 LF3-03 LF3-05 LF3-east LF3-west LF2-north LF2-south

Spring 2001 Infiltration event (in.)

Infiltration

Recharge (2)

0.8

<0.25

1.42

0.3

1.19

<0.25

1.31

<0.25

1.07

<0.25

2.12

<0.25

2.85

<0.25

3.86

<0.25

NA

<0.25

10/00 to 9/01 Yearly Drainage (in.)

Total Drainage 3.16 3.62 4.32 3.25 3.75

Change in Storage from 10/00 to 9/01 (in.)

Total -0.01 -0.29 -1.00 -0.24 -0.32 0.07 -0.28 0.76 0.33

Within Cap 0.01 0.00 -0.07 0.12 -0.09 0.08 -0.35

Within ET Zone -0.03 -0.16 -0.09 -0.05 -0.17 0.36 -0.11 0.4 -0.14

Below ET Zone 0.02 -0.13 -0.91 -0.19 -0.15 -0.21 -0.21 0.37 0.45

(a) The ET depth is assumed to be 3 to 4 feet. The ET depth can be morc reliably determined after 4 years of data are collected.

(h) The amount of recharge is estimated to be the incrcase in moisture content below ET depth (4 feet). 



Table G-7. Precipitation summary for FY 2001.

Month Precipitation (in.)

October-00 0.98

November-00 0.31

December-00 0.13

January-01 0.36

February-01 0.8

March-01 0.2

April-01 0.68

May-01 0.02

June-01 0.33

July-01 0.2

August-01 0.12

September-01 0.55

Total 4.68

Nov-00 thru Mar-01 1.8



Table G-8. Layer classification for neutron probe measurements.

LF2-07
Dept h/Typea

(ft)

LF2-04
Depth/Type

(ft)

LF2-03
Depth/Type

(ft)

LF3-05
Depth/Type

(ft)

LF3-03
Depth/Type

(ft)

0.84C 0.14S -0.08S 1.1C 0.7C

1.84S 1.14S 0.92S 2.1S 1.7S

2.84S 2.14S 1.92S 3.1S 2.7C

3.84C 3.14S 2.92S 4.1C 3.7S

4.84C 4.14S 3.92S 5.1S 4.7S

5.84C 5.14S 4.92S 6.1S 5.7S

6.84C 6.14S 5.92S 7.1S 6.7S

7.84C 7.14S 6.92S 8.1S 7.7S

8.84S 8.14S 7.92S 9.1S 8.7S

9.84C 9.14S 8.92S 10.1S 9.7S

I 0.84C 10.14S 9.92S 11.1S 10.7S

11.84C 11.14S 10.92S 12.1S 11.7S

12.84S 12.14S 11.92S 13.1S 12.7S

13.84C 13.14S 12.92S 14.1S 13.7S

14.84C 14.14S 13.92S 15.1S 14.7S

15.84C 15.14S 14.92S 16.1S 15.7S

16.84C 16.14S 15.92S 17.1S 16.7S

17.84C 17.14 S 16.92S 18.1S 17.7S

18.14S 17.92S 19.1S 18.7S

19.14C 18.92S 20.1S 19.7S

20.14C 19.92C 21.1C

21.14C 20.92C 22.1C

21.92C 23.1C

23.8C

a. Type is either S =Sand and Gravel; or C = Clay or silt.



Table G-9. Infiltration and recharge calculations for neutron probe measurements in spring 2001.

Depth

LF2-3

2/28/2001 3/15/2001

Change MC

3/15-2/28 3/28/2001

Change MC

3/28-2/28 4/18/2001 5/17/2001

Infiltration Recharge - Increase
event (in.) below ET depth (in.)

2/28-3/28 2/28/01-5/17/01

0 1818a 3721 0.18 3003 0.11 2789 2094 0.11

0.92 3448 6526 0.59 6221 0.53 5913 4968 0.53

1.92 3098 3722 0.12 4500 0.27 4504 4213 0.27

2.92 3233 3182 -0.01 3250 0.01 3339 3316

3.92 3239 3198 -0.01 3223 0.00 3211 3196

4.92 3266 3343 0.01 3320 0.00 3308 3376 0.02

5.92 3570 3585 0.00 3466 -0.02 3456 3581 0.00

0.92 0.02

Infiltration Recharge - Increase

LF2-4 Change MC Change MC event (in.) below ET depth (in.)

Depth 2/28/2001 3/15/2001 3/15-2/28 3/28/2001 3/28-2/28 4/18/2001 5/17/2001 2/28-/15 2/28/01-5/17/01

0.14 5254 5587 0.03 4980 -0.03 4763 2829 0.03

1.14 2863 4785 0.37 4328 0.28 4253 3534 0.37

2.14 3060 4650 0.31 4238 0.23 4090 3849 0.31

3.14 3231 4503 0.24 4281 0.20 4085 3910 0.24

4.14 3419 4803 0.27 4285 0.17 3966 3916 0.27

5.14 3798 4780 0.19 4591 0.15 4428 4392 0.19 0.11

6.14 3494 3578 0.02 4313 0.16 4163 4147 0.02 0.13

7.14 3667 3699 0.01 3817 0.03 3906 4007 0.01 0.07

1.43 0.30



Table G-9. (continued).

LF2-07 Change MC Change MC
Infiltration
event (in.)

Recharge - Increase
below ET depth (in.)

Depth 2/28/2001 3/15/2001 3/15-2/28 3/28/2001 3/28-2/28 4/18/2001 5/17/2001 2/28-3/28 2/28/01-5/17/2001

903 89 96 91 79

-0.16 4526 5151 3465 3237 2257

().84 4390 7056 0.90 7801 1.15 7423 6806 1.15

1.84 3851 3825 0.00 3944 0.02 4157 4136 0.02

2.84 4689 4688 0.00 4829 0.03 4720 4795

3.84 5800 5869 0.02 5831 -0.()1 5875 5861

4.84 5114 5100 0.00 5094 0.00 5064 5310 0.04

5.84 4945 5083 0.05 5038 -0.02 4810 4911 -0.01

1.17 0.03

Infiltration Recharge - Increase
LF3-03 Change MC Change MC event (in.) below ET depth (in.)

Depth 2/28/2001 3/15/2001 3/15-2/28 3/28/2001 3/28-2/28 4/18/2001 5/17/2001 2/28-3/28 2/28/01-5/17/2001

360 75 64 58 52

-0.3 3791 1965 1420 1182 678

0.7 3848 7638 1.28 7136 1.11 6860 5394 1.11

1.7 4719 4681 -0.01 5672 0.18 5745 5523 0.18

2.7 4092 4278 0.06 4159 0.02 4235 4328 0.02

3.7 3020 3023 0.00 3038 0.00 3083 3085

4.7 2942 2922 0.00 2872 -0.01 2952 2973 0.01

5.7 2932 2837 -0.02 3050 0.04 2939 2992 0.01

1.31 0.02



Table G-9. (continued).

L F3-05

Depth 2/28/2001 3/15/2001

Change MC

3/15-2/28 3/28/2001

Change MC

3/28-2/28 4/18/2001 5/17/2001

Infiltration Recharge - Increase below

event (in.) ET depth (in.)

2/28-3/28 2/28/01-5/17/2001

1379 142 132 11() 91

0.1 4623 7790 0.38 6734 0.25 6443 4631 0.25

1.1 3728 5765 ().69 6175 0.82 6032 5554 ().82

2.1 3781 3716 -0.01 3723 -0.01 3732 3704

3.1 4159 4165 0.00 4179 0.00 4232 4201

4.1 5811 5806 0.00 5919 0.04 5812 5847 0.01

5.1 3970 3965 0.00 4028 0.01 3995 4002 0.01

6.1 2686 2797 0.02 2732 -0.01 2738 2802 0.02

1.08 0.04

a. Data from Oct. 2000 used because rcadings in February reflect snow buildup on surface.



Table G-10. Depth of wetting front or water penetration from spring 2001 and recharge estimates.

LF2 north
Depth (ft)

Moisture content
Change >2.5%

Peak change in
moisture contenta

Moisture content
increase below 4 ft

LF2 south
Depth

Moisture content
Change >2.5%

Peak change in
moisture contenta

Moisture content
increase below 4 ft

0.0-0.5 Yes 3/13/2001 0.0-0.5 Yes ---3

0.5 -1.0 Yes 3/23/2001 0.5-1.0 Yes 4/17/2001

1.0-1.5 Yes 4/5/2001 1.0-1.5 Yes 5/29/2001

1.5-2.0 Yes 6/11/2001 1.5 2.0 No NA

2.0-2.5 Yes 7/6/2001 2.0-2.5 No NA

2.5-3.0 Yes 7/6/2001 2.5-3.0 No NA

3.0-3.5 No NA2 3.0-3.5 No NA

3.5-4.0 No NA 3.5-4.0 No NA

4.0-4.5 Yes 9/10/2001 0.16 4.0-4.5 No NA

4.5-5.0 No NA 4.5-5.0 Yes 8/18/2001 0.17

5.0-5.5 No NA 5.0 5.5 No NA

5.5-6.0 No NA 5.5-6.0 No NA

6.0-6.5 No NA 6.0-6.5 No NA

6.5-7.0 No NA 6.5 7.0 No NA

7.0-7.5 No NA 7.0-7.5 No NA

7.5-8.0 No NA 7.5-8.0 No NA

C) LF3-east Moisture content Peak change in Moisture content LF3-west Moisture content Peak change in Moisture content
I:) Depth Change >2.5% moisture contenta Increase below 4 ft Depth Change >2.5% moisture contenta Increase below 4 ft

0.0-0.5 Yes 3/17/2001 0.0-0.5 Yes 3/19/2001

0.5-1.0 Yes 3/23/2001 0.5-1.0 Yes 3/21/2001

1.0-1.5 Yes 7/12/2001 1.0-1.5 Yes 4/30/2001

1.5-2.0 Yes 7/19/2001 1.5-2.0 No NA

2.0-2.5 Yes 7/31/2001 2.0-2.5 Yes 7/9/2001

2.5-3.0 No NA 2.5-3.0 No NA

3.0-3.5 No NA 3.0-3.5 No NA

3.5-4.0 No NA 3.5-4.0 No NA

4.0-4.5 No NA 4.0-4.5 No NA

4.5-5.0 No NA 4.5-5.0 No NA

5.0-5.5 No NA 5.0-5.5 No NA

5.5-6.0 No NA 5.5-6.0 No NA

6.0-6.5 No NA 6.0-6.5 No NA

6.5-7.0 No NA 6.5-7.0 No NA

7.0-7.5 No NA 7.0-7.5 No NA

7.5-8.0 No NA 7.5-8.0 No NA

a. Spring snowmelt started about the 7th of March. Peak change in moisture content dates are approximates

b. NA = Not Applicable

c. Peak probably occurred when probe was not functioning.



Table G-1 1. TDR infiltration and recharge calculations for 2001.a

Infi ltration Drainage

Moisture content Change in Moisture content  Change in
moisture moisture

LF3-west 11/5/2001 4/1/2001 content (in.) 4/1/2001 9/10/2001 content (in.)

0.0-0.5 0.162 0.267 0.63 0.267 0.0549 1.2726

0.5-1.0 0.064 0.317 1.518 0.317 0.0647 1.5138

1.0-1.5 0.163 0.2799 0.7014 0.2799 0.1695 0.6624

Total 2.8494 Total 3.4488

Recharge-No intervals below 4 feet with an increase in moisture content greater than 2.5%.

Moisture content  Change in Moisture content  Change in
moisture moisture

LF3-east 11/5/2001 4/1/2001 content (in.) 4/1/2001 9/10/2001 content (in.)

0.0-0.5 0.116083 0.227 0.6655 0.227 0.042 1.11

0.5-1.0 0.139125 0.363917 1.34875 0.363917 0.1592 1.2283

1.0-1.5 0.198083 0.216125 0.10825 0.216125 0.2314 -0.09165

Total 2.1225 Total 2.24665

Recharge-No intervals below 4 feet with an increase in moisture content greater than 2.5%.

Moisture content  Change in Moisture content  Change in
moisture Moisture

LF2-north 12/6/2001 4/1/2001 content (in.) 4/1/2001 9/10/2001 content (in.)

0.0-0.5 0.16 0.316625 0.93975 0.316625 0.1099 1.24035

0.5-1.0 0.053333 0.35075 1.7845 0.35075 0.0639 1.7211

1.0-1.5 0.093444 0.282 1.131333333 0.282 0.1361 0.8754

Total 3.855583333 Total 3.83685

Recharge Intervals below 4 feet showing greater than 2.5% increase in moisture content. 

Moisture content Change in Moisture content Change in

LF2-north
moisture Moisture

NA NA content (in.) 2/28/2001 9/10/2001 content (in.)

4.0-4.5 0.126 0.153 0.162

Total 0.16

LF2-south(3)

Moisture content Change in Moisture content  Change in
moisture moisture

NA NA content (in.) NA NA content (in.)

0.0-0.5

0.5-1.0

1.0-1.5

Total Total

Recharge-Intervals below 4 feet showing greater than 2.5% increase in moisture content. 

Moisture content Change in Moisture content  Change in
moisture moisture

LF2-south NA NA content (in.) 2/28/2001 8/18/2001 content (in.) 

4.5-5.0 0.118 0.146 0.168

Total 0.17

a. Infiltration calculations are for the spring, because this was the only time of year that moisture infiltration was noted beyond a 1-ft depth.

b Soil moisture contents at beginning of freeze (approx. November 5, 2000, and after thaw April l, 2001).

c. The surface probe for this array was not functioning from February 15, 2001, to March 22, 2001. 

G-22



Table G-12. Water balance for time-domain reflectometer arrays.

Change in Water Contenta Change in Water Contenta

LF2-North 11/1/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet LF2-South 11/1/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet

0.0-0.5 0.1776 0.123917 -0.3221 -0.3221 0.0-0.5 0.1075 0.06575 -0.2505 -0.2505

0.5-1.0 0.054 0.063625 0.05775 0.05775 0.5-1.0 0.083 0.091083 0.0485 0.0485

1.0- 1.5 0.091 0.130208 0.23525 0.23525 1.0-1.5 0.126 0.131833 0.035 0.035

1.5-2.0 0.081 0.098667 0.106 0.106 1.5-2.0 0.106 0.075292 -0.18425 -0.18425

2.0-2.5 0.149 0.1625 0.081 2.0-2.5 0.0565 0.080792 0.14575

2.5-3.0 0.066 0.095917 0.1795 2.5-3.0 0.008 0.012542 0.02725

3.0-3.5 0.0096 0.011625 0.01215 3.0-3.5 0.011 0.017625 0.03975

3.5-4.0 0.046 0.05225 0.0375 3.5-4.0 0.153 0.15625 0.0195

4.0-4.5 0.121667 0.145609 0.143652 0.143652 4.0-4.5 0.1825 0.191792 0.05575 0.05575

4.5-5.0 0.125 0.129478 0.02687 0.02687 4.5-5.0 0.1165 0.141583 0.1505 0.1505

5.0-5.5 0.053 0.049826 -0.01904 -0.01904 5.0-5.5 0.1525 0.154375 0.01125 0.01125

5.5-6.0 0.144 0.150696 0.040174 0.040174 5.5-6.0 0.222 0.224958 0.01775 0.01775

6.0-6.5 0.117 0.133708 0.10025 0.10025 6.0-6.5 0.156 0.165958 0.05975 0.05975

6.5-7.0 0.115 0.125375 0.06225 0.06225 6.5-7.0 0.084 0.094625 0.06375 0.06375

7.0-7.5 0.194 0.196375 0.01425 0.01425 7.0-7.5 0.102 0.114667 0.076 0.076

7.5-8.0 0.148 0.148792 0.00475 0.00475 7.5-8.0 0.216 0.218542 0.01525 0.01525

Totals 0.760202 0.373152 0.0769 Totals 0.331 0.45 -0.35125

Change in Water Contenta Change in Water Contenta

LF3-East 9/27/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet LF3-West 9/27/2000 9/30/2001 0-8 feet 4-8 feet 0-2 feet

0.0-0.5 0.066 0.05175 -0.0855 -0.0855 0.0-0.5 0.0685 0.072083 0.0215 0.0215

0.5-1.0 0.1458 0.16 0.0852 0.0852 0.5-1.0 0.0786 0.072435 -0.03699 -0.03699

1.0-1.5 0.213 0.23 0.102 0.102 1.0-1.5 0.1739 0.167958 -0.03565 -0.03565

1.5-2.0 0.107 0.109708 0.01625 0.01625 1.5-2.0 0.1119 0.105565 -0.03801 -0.03801

2.0-2.5 0.1678 0.197417 0.1777 2.0-2.5 0.2076 0.22125 0.0819

2.5-3.0 0.0736 0.0815 0.0474 2.5-3.0 0.1136 0.12225 0.0519

3.0-3.5 0.2181 0.213542 -0.02735 3.0-3.5 0.0552 0.042208 -0.07795

3.5-4.0 0.2321 0.227375 -0.02835 3.5-4.0 0.1593 0.15275 -0.0393

4.0-4.5 0.1123 0.105542 -0.04055 -0.04055 4.0-4.5 0.1045 0.110667 0.037 0.037

4.5-5.0 0.1538 0.14425 -0.0573 -0.0573 4.5-5.0 0.0582 0.048875 -0.05595 -0.05595

5.0-5.52 0.1462 0.145 -0.0072 -0.0072 5.0-5.5 0.1042 0.100083 -0.0247 -0.0247

5.5-6.02 0.1601 0.155 -0.0306 -0.0306 5.5-6.0 0.0952 0.092458 -0.01645 -0.01645

6.0-6.5 0.1159 0.119875 0.02385 0.02385 6.0-6.5 0.1226 0.113125 -0.05685 -0.05685

6.5-7.0 0.0866 0.07225 -0.0861 -0.0861 6.5-7.0 0.0692 0.075625 0.03855 0.03855

7.0-7.5 0.0928 0.092417 -0.0023 -0.0023 7.0-7.5 0.03 0.013417 -0.0995 -0.0995

7.5-8.0 0.1235 0.121208 -0.01375 -0.01375 7.5-8.0 0.0637 0.058625 -0.03045 -0.03045

Totals 0.0734 -0.21395 0.11795 Totals -0.28095 -0.20835 -0.08915
a. Change in water content is equal to change in moisture content multiplied by the 6-in. length of each time-domain reflectometer segment.

b. Values from Aug. 18 and Aug. 22 used for 5-5.5 and 5.5-6 ft segments because of shift in data.
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Figure G-1. Neutron probe measurements for LF 2-03.
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Figure G-2. Neutron probe measurements for LF 2-04.
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Figure G-3. Neutron probe measurements for LF 2-07.
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Figure G-4. Neutron probe measurements for LF 3-03.
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Figure G-5. Neutron probe measurements for LF 3-05.
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Figure G-6. LF 2-north 0 to 0.5 ft.
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Figure G-8. LF 2-north 1.0 to 1.5 ft.
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Figure G-7. LF 2-north 0.5 to 1.0 ft.
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Figure G-9. LF 2-north 1.5 to 2.0 ft.
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Figure G-10. LF 2-north 2.0 to 2.5 ft.
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Figure G-12. LF 2-north 3.0 to 3.5 ft.
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Figure G-11. LF 2-north 2.5 to 3.0 ft.
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Figure G-13. LF 2-north 3.5 to 4.0 ft.
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Figure G-14. LF 2-north 4.0 to 4.5 ft.
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Figure G-16. LF 2-north 5.0 to 5.5 ft.
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Figure G-15. LF 2-north 4.5 to 5.0 ft.
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Figure G-17. LF 2-north 5.5 to 6.0 ft.
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Figure G-18. LF 2-north 6.0 to 6.5 ft.
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Figure G-20. LF 2-north 7.0 to 7.5 ft.
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Figure G-19. LF 2-north 6.5 to 7.0 ft.
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Figure G-21. LF 2-north 7.5 to 8.0 ft.
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Figure G-22. LF 2-south 0.0 to 0.5 ft.
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Figure G-24. LF 2-south 1.0 to 1.5 ft.
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Figure G-23. LF 2-south 0.5 to 1.0 ft.
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Figure G-25. LF 2-south 1.5 to 2.0 ft.
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Figure G-26. LF 2-south 2.0 to 2.5 ft.
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Figure G-28. LF 2-south 3.0 to 3.5 ft.
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Figure G-27. LF 2-south 2.5 to 3.0 ft.
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Figure G-29. LF 2-south 3.5 to 4.0 ft.
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Figure G-30. LF 2-south 4.0 to 4.5 ft.
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Figure G-32. LF 2-south 5.0 to 5.5 ft.
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Figure G-31. LF 2-south 4.5 to 5.0 ft.
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Figure G-33. LF 2-south 5.5 to 6.0 ft.
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Figure G-34. LF 2-south 6.0 to 6.5 ft.
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Figure G-36. LF 2-south 7.0 to 7.5 ft.
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Figure G-35. LF 2-south 6.5 to 7.0 ft.
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Figure G-37. LF 2-south 7.5 to 8.0 ft.
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Figure G-38. LF 3-east 0.0 to 0.5 ft.
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Figure G-40. LF 3-east 1.0 to 1.5 ft.
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Figure G-39. LF 3-east 0.5 to 1.0 ft.
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Figure G-41. LF 3-east 1.5 to 2.0 ft.
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Figure G-42. LF 3-east 2.0 to 2.5 ft.
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Figure G-44. LF 3-east 3.0 to 3.5 ft.
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Figure G-43. LF 3-east 2.5 to 3.0 ft.
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Figure G-45. LF 3-east 3.5 to 4.0 ft.
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Figure G-46. LF 3-east 4.0 to 4.5 ft.
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Figure G-48. LF 3-east 5.0 to 5.5 ft.
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Figure G-47. LF 3-east 4.5 to 5.0 ft.

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0 , , , ,

9/11/2000 10/31/200 12/20/200 2/8/2001 3/30/2001 5/19/2001 7/8/2001 8/27/2001 10/16/2001

0 0

Figure G-49. LF 3-east 5.5 to 6.0 ft.
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Figure G-50. LF 3-east 6.0 to 6.5 ft.
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Figure G-52. LF 3-east 7.0 to 7.5 ft.
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Figure G-51. LF 3-east 6.5 to 7.0 ft.
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Figure G-53. LF 3-east 7.5 to 8.0 ft.
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Figure G-54. LF 3-west 0.0 to 0.5 ft.
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Figure G-56. LF 3-west 1.0 to 1.5 ft.
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Figure G-55. LF 3-west 0.5 to 1.0 ft.
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Figure G-57. LF 3-west 1.5 to 2.0 ft.
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Figure G-58. LF 3-west 2.0 to 2.5 ft.
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Figure G-60. LF 3-west 3.0 to 3.5 ft.
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Figure G-59. LF 3-west 2.5 to 3.0 ft.
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Figure G-61. LF 3-west 3.5 to 4.0 ft.
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Figure G-62. LF 3-west 4.0 to 4.5 ft.
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Figure G-64. LF 3-west 5.0 to 5.5 ft.
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Figure G-63. LF 3-west 4.5 to 5.0 ft.
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Figure G-65. LF 3-west 5.5 to 6.0 ft.
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Figure G-66. LF 3-west 6.0 to 6.5 ft.
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Figure G-68. LF 3-west 7.0 to 7.5 ft.
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Figure G-67. LF 3-west 6.5 to 7.0 ft.
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Figure G-69. LF 3-west 7.5 to 8.0 ft.
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Figure G-70. Daily minimum and maximum temperatures.
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Figure G-71. Drainage plots for the NAT locations.
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